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; Leite | first In precision optics 


NEW 
POLARIZING 
MICROSCOPE SM-pol 


Leitz sets a new standard with this 
student polarizing and chemical micro- 
scope of modern design, with dual, 
low-position focusing controls and large 
field of view. A reasonably priced 
polarizing microscope, the model SM- 
pol, has rugged, one-piece construction 
with Bertrand lens and pinhole dia- 
phragm built into the tube. Inclined 
monocular tube will accommodate 
wide-field eyepieces and the micro- 
scope can be used faced away from 
the observer, permitting easy accessi- 
bility to the stage. 


A reputation for integrity and a tradition of service have led thousands of scientific 
workers to bring their optical problems to Leitz. If you have problems in this field, 
why not let us help you with them? 


E. LEITZ, INC., Dept. GT 4 
468 Fourth Avenue, New York 16, N. Y. 


Please send me the Leitz brochure. 





See your Leitz dealer and examine these Leitz 
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E.LEIitTZ, inc., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 
Distributors of the woritid-famous Products of 
Ernst Leitz G.m.b.H.,Wetziar, Germany—Ernst Leitz Canada Ltd. 
LEICA CAMERAS - LENSES - MICROSCOPES - BINOCULARS 
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Ca slemdarte 


Cooperation of Society Secretaries in supplying 
meeting notices for GEOTIMES calendar is re- 
quested. 


April 5-10, 1959—AMER. CHEM. SOC., 135th 
Ann. Mtg., Boston, Mass. 

April 13-14, 1959—LAKE SUPERIOR INSTI- 
TUTE ON GEOLOGY, University of Minne- 
sota, Minneapolis, Minn. 

April 13-15, 1959—CIMM: Ann. Gen. Mtg., 
Queen Elizabeth Hotel, Montreal, Quebec. 

April 13-15, 1959—ASSOCIATION OF AMERI- 
CAN STATE GEOLOGISTS, Lawrence, 
Kansas. 

April 16, 1959—OHIO ACAD. OF SCIENCE, 
Capital University, Columbus, Ohio. 

April 16-18, 1959—GSA: Southeastern Section, 
Chapel Hill, N. C. 

*April 16-18, 1959—SEPM: Permian Basin Sect., 
Ann. Mtg. and field trip, Desert Aire Motel, 
Alamagordo, New Mexico. Write: Richard F. 
Meyer, Box 1287, Roswell, N. M. 

*April 20-22, 1959—3rd SYMPOSIUM ON ROCK 
MECHANICS, sponsored by min. engrg. depts. 
of Colo. School of Mines, Univ. of Minnesota & 
Penn State Univ. at Golden, Colo. 

April 27-28, 1959—SEGp: 12th Ann. Midwestern 
Meeting, Cortez Hotel, El] Paso, Texas. 

April 27-30, 1959—INTERNATIONAL SYMPO- 
SIUM on Physical Chemistry of Extractive 
Metallurgy, Penn-Sheraton Hotel, Pittsburgh. 

May 4-7, 1959—AGU: Annual Meeting, Washing- 
ton, D. C 

May 7-8, 1959—AIME: SOC. PETR. ENG., Per- 
ag Basin Sect. Oil Recovery Conf., Midland, 

‘ex. 

May 8-10, 1959—AIME: Uranium Local Sect., 
Moab, Utah, 4th Ann. Uranium Symposium. 
*May 14-16, 1959—GSA, Rocky Mountain Section, 

Montana State University campus, Missoula, 
Montana. 3 field trips of Idaho batholith, pre- 
Cambrian strat. & Glacial Lake areas in vicin- 
ity of Missoula. Write: Wehrenberg at Univ. 

Guidebook. 


May 14-23, 1959—INTERNATIONAL PETRO- 
LEUM EXPOSITION, Tulsa, Okla. For reser- 
vations write: IPE Housing Bureau, Oil Capi- 
tal Bldg., Tulsa, Okla. 

May 30-June 6,1959—5th WORLD PETROLEUM 
CONGRESS, Permanent Council, New York. 
Write: C. E. Davis, Gen. Sec’y. 527 Madison 
Ave., New York 22. 

June 11-12, 1959—IUCr. Commission on Crystal- 
lographic Apparatus, two conferences at Karo- 
linska Institutet, Stockholm, Sweden. Inquire: 
Dr. William Parrish, Philips Laboratories, 
Irvington-on-Hudson, New York 

June 15-17, 1959—SECOND SYMPOSIUM on 

-Ray Microscopy & X-Ray Microanalysis, 
Stockholm. Inquire: Dr. G. Hoglund, Inst. f. 
Medicinsk Fysik, Karolinska Inst., Stockholm 
60, Sweden. 

Aug. 24-30, 1959—5th CONGRESS OF THE IN- 
TERNATIONAL COMMISSION OF OPTICS, 
Stockholm, Sweden. 

Aug. 30-Sept. 12, 1959— INTERNATIONAL 
OCEANOGRAPHIC CONGRESS, AAAS, 
UNESCO & ICSU special committee on oceanic 
research cooperating; United Nations Bldg., 
N.Y. Write: Dr. Mary Sears, Woods Hole 
Oceanographic Institution, Woods Hole, Mass. 

Oct. 4-7, 1959—AIME: Soc. Petr. Engrs., Fall 
Mtg., Dallas, Texas. 

Oct. 8-10, 1959—AAPG: SW Fed. of Geol. Soc’s., 
2nd Ann. mtg., Lubbock, Texas. 

October 8-10, 1959—OPTICAL SOC. OF AMER- 
ICA, Ann. Mtg., Chateau Laurier, Ottawa, 
Canada. 
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Oct. 22-23, 1959—AIME: Los Angeles Basin Sect., 
Fall Mtg., Huntington Sheraton Hotel, Pasa- 
dena, Calif. 

Oct. 27-29, 1959—AIME: Joint Solid Fuels Conf., 
Netherlands Plaza Hotel, Cincinnati, Ohio. 
Oct. 28-30, 1959—AAPG: Mid-Continent Regional 

Mtg., Broadview Hotel, Wichita, Kansas. 

*Oct. 31-Nov. 7, 1959—GSA: Ann. Mtg., with 
Pittsburgh Geol. Soc., Pittsburgh, Pa. Two 3- 
day trips of Valley and Ridge and Appalachian 
Plateau; two 1-day trips of SW Penn. and cen- 
tral Penn. Write: Buckwalter, Univ. of Pgh., 
Pittsburgh. Guidebooks. 

Nov. 9-12, 1959—SEGp: Ann. Mtg., Biltmore 
Hotel, Los Angeles, Calif. Jointly with Pacific 
Section of AAPG on Nov. 12. 

Nov. 12-13, 1959—AAPG: PACIFIC SECT., Bilt- 
more Hotel, Los Angeles, Calif. Jointly with 
SEGp on Nov. 12. 

Dec. 12-13, 1959—OKLAHOMA ACAD. OF 
SCIENCE, Earth Science Sect., Ann. Mtg., 
Weatherford, Okla. 

July 25-Aug. 6, 1960—IUGG: General Assembly, 
Helsinki, Finland. Inquire: Sec. Gen. G. La- 
clavere, 30 Avenue Rapp, Paris 7, France. 

*Aug. 6-12, 1960—19th INTERNATIONAL GEO- 
GRAPHIC CONGRESS, General Assembly of 
the IGU and meetings of the IGU Commission, 
Stockholm, Sweden. Inquire: The Interna- 
tional Geographic Congress Postfack Stock- 
holm 6, Sweden. 

*Aug. 15-25, 1960— XXI INTERNATIONAL 
GEOLOGICAL CONGRESS, to be held at the 
Mineralogical Geological Museum of the Uni- 
versity of Copenhagen in Denmark. Field trips 
before and after the meetings. 





1959 SCHEDULE OF FIELD TRIPS 


For additional field trips held in conjunction with 
meetings, see those items marked with an as- 
terisk under meeting calen 


April 11—ILLINOIS STATE GEOL. SURV., 
trip to Metropolis area of Massac & Pope 
Counties, Illinois. 

April 12—LAKE SUPERIOR INSTITUTE ON 
GEOLOGY Field Trip to igneous and meta- 
morphic rocks of Minnesota Valley. Write: 
J. C. Craddock, Dept. of Geol. & Mineral., 
Univ. of Minnesota. Guidebook. 

April 18—OHIO ACADEMY OF SCIENCE, Ann. 
Mtg., Capitol Univ., Columbus, Ohio. Trip of 
Devonian & Mississippian in Columbus area. 

April 24-25—SEPM: Pacific Section, Annual 
Spring Field Trip, Boulder Creek area, Santa 
Cruz Mountains, Calif. Write: A. A. Almgren, 

O. Box 1031, Bakersfield, Calif. 

April 25—ILLINOIS STATE ACAD. OF 
SCIENCE, Field Trip. 

April 30-May 2—FORT SMITH GEOL. SOC., 
Field trip to pre-Atoka & post Morrow of NW 
Arkansas. Write: Shields, Box 1037, Fort 
Smith. Guidebook. 

May 2—HOUSTON GEOL. SOC. & SEPM, field 
trip of Lower Tertiary and Upper Cretaceous 
of Brazos River Valley, continuation of Dec. 
6, 1958 trip. Write: HGS., 234 Esperson Bldg., 
Houston. Guidebook. 

May 2—ILLINOIS STATE GEOL. SURV., trip 
to Hardin area of Calhoun Co., Illinois. 

May 7-9—MISSISSIPPI GEOL. SOC., field trip 
to study Upper Cretaceous outcrops of NE 
Miss. & NW Ala.; write MGS, Box 2253, Jack- 
son, Miss. Guidebook. 

May 8-9—NEW YORK STATE GEOL. ASSOC., 
trip to Mid Devonian of central New York. 
Write: Cole, Cornell Univ., Ithaca. Guidebook. 

May 8-9—CORPUS CHRISTI GEOL. SOC., field 
trip to Miocene through Edwards fm. of SW 
Texas. Write: Box 1068, Corpus Christi. 

May 8-9—KENTUCKY GEOL. SOC., Annual 
Spring field trip, Nelson and adjoining co’s, 
Ky. 

(Continued on page 21) 








NEW FAIRCHILD 
[i\\ NAVIGATIONAL 


AID—Doppler Radar- 
' can cut aerial 
\ survey costs, and 
time, in half! 


Much of the cost of surveying desert, jungle and other 
featureless terrain lies in the expense of establishing 
ground stations or obtaining aerial photography nec- 
essary for accurate flight path control. 

The Doppler Radar Navigational Aid, now available 
to Fairchild clients, automatically and continuously 
determines ground speed and drift angle of the air- 
craft. From this information an electronic “brain” in 
the aircraft computes its exact position, enabling the 
pilot to fly precise flight paths over any terrain with- 
out maps, photos, or ground control. This enables 
flying to be started faster and the survey to be com- 
pleted sooner, resulting in important savings—as 
much as 50% on some projects. 

Use of the Doppler Radar also makes possible the 
surveying of areas where maps are non-existent or 
unavailable. 

This new Fairchild service is available for magne- 
tometer and photomapping projects anywhere in 
the world. For complete information write or TWX: 





IRGHILD 


AERIAL SURVEYS, INC. 
Los Angeles, Calif.: 224 East 1h Street 


OFFICES IN: NEW YORK + CHICAGO - BOSTON + BIRMINGHAM + HOUSTON - BRUSSELS « ISTANBUL + VANCOUVER, B.C. 
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Important McGraw-Hill Books 


MINERALOGY: An Introduction to the Study of 
Minerals and Crystals 


By EDWARD H. KRAUS, WALTER F. HUNT, and L. S. RAMSDELL, University of Michigan, New 
Fifth Edition. Ready in April. 


Here is a well-known college text used in geology departments and for reference by 
practicing geologists. It has always been popular for its extensive use of halftone cuts of 
crystal models to supplement the conventional line drawings of crystals which many 
students have difficulty in visualizing correctly. Photographs and short biographical 
sketches of distinguished mineralogists are another feature of this book. 


INTRODUCTION TO THE THEORY OF SOUND 
TRANSMISSION: With Applications to the Ocean 


By C. B. OFFICER, Rice Institute. McGraw-Hill International Series in the Earth Sciences. 284 
pages, $10.00 


A senior-graduate text for students of geophysics, geology, and physics (acoustics). This 
is the first book on the theory of sound transmission to be published since Lord Rayleigh’s 
THEORY OF SOUND published in London, 1894. Rayleigh’s is an exhaustive treatise; 
Officer is intended as an introduction to acquaint the reader with the theory of sound 
transmission so that he may feel at ease with the published material in the field. 


THE EARTH AND ITS GRAVITY FIELD 


By W. A. HEISKANEN, Ohio State University; and F. A. VENING MEINESZ, University of Utrecht. 
McGraw-Hill International Series in the Earth Sciences. 470 pages, $12.50. 


An advanced volume of great value to graduate students in geology, geophysics and 
related fields. It presents new conclusions of the earth’s tendency towards equilibrium, 
and of the character and size of deviations from this equilibrium. The approach is 
entirely new, with the material based mainly on the authors’ studies. Recent advances 
covered include the global significance of the pendulum apparatus of Vening Meinesz 
for gravity observations at sea. 


INTRODUCTION TO GEOPHYSICS 


By BENJAMIN F. HOWELL, JR., The Pennsylvania State University. McGraw-Hill International 
Series in the Earth Sciences. 399 pages, $9.00. 
A beginning college textbook on the physics of the earth. The principal objectives 
are to familiarize the reader with the scope of geophysics in relation to the other sciences, 
to give him some insight into the methods used by geophysicists to study the earth, and 
to outline some of the most important discoveries of these researches. All major develop- 
ments in the field reported before 1957 are covered. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street New York 36, N. Y. 
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Engineers and scientists are now concerned with the dollars required to 
get a given pay load into orbit, or to put a certain pay load on the moon. The 
cost of putting earth objects into space is still astronomical, but, with the 
tremendous resources of scientific and engineering energy being put into the 
problem, the costs are steadily falling. The importance which has been 
attached to the conquest of space has permitted the application of large 
amounts of time, energy and money to the solution of the attendant problems. 
Into the space problems is going not only a large amount of applied research, 
but also a large measure of basic research—the seeking of new knowledge. 
The whole frontier of space is providing a challenge to the best brains of 
our time. 

We may have a man on the moon in five years and have round trip travel 
to other planets within the foreseeable future, but unfortunately (or other- 
wise ) most of us are destined to live out our lives on planet Earth. 

At a time when scientific and engineering brainpower is meeting success- 
fully the problems of conquering space and reducing the costs of space 
conquests, geoscientists are experiencing many difficulties of conquering planet 
Earth—a task we have been wrestling with for years. 

Inasmuch as most of us are on this earth to stay, it is disturbing that we 
have no systematic program for unlocking its mysteries and its resources to 
permit us a fuller life through the utilization of new knowledge about the 
earth and its total resources. Our geologic research, for example, including 
geologic mapping, is and has been for the most part hit or miss. Basic mineral 
research is almost non-existent, fundamental research in petroleum geology 
has left much to be desired. The applications of geology to the world of today 
and tomorrow are scarcely beyond the pilot-project stages. 

The conquest of space has one big advantage in that it has developed 
rapidly and consequently has benefited from centralized, organized planning. 
There are operation plans, operation budgets, time tables, and defined 
objectives. 

In the face of the space age dilemma, geoscientists might innoculate their 
efforts with a generous dose of G.E.O.—Gumption, Enthusiasm and Organiza- 
tion. The results could prove surprising. 


The AMERICAN GEOLOGICAL INSTITUTE | is a non- -profit 
professional service organization est and 

by the scientific societies in the fields of iaibeane and geo- 
physics in cooperation with the National Academy of Sciences- 
National Research Council. It is the instrument of the 
profession serving and advancing the welfare - the geo- 
scientist in matters relating to ed 
responsibilities and government relations. it is. ‘oa active 
member of the Scientific Manpower Commission. It also 
functions in the stimulation of public education and aware- 
ness of the earth sciences, through career lerature, the 











scouting program and other c of ication. 
OUR COVER GEOTIMES is the news magazine of the geological sciences. 
It reports on current events in the earth sciences, public 
Company Row, Millvale, Pa. education and public relations efforts throughout the profes- 
Photograph of a painting by sion, as well as appropriate legislative and governmental 
artist Alan Thompson. By issues. It announces scholarships, fellowships, publications and 
courtesy of Mineral Indus- new developments. It provides a forum for discussion of 
tries Art Gallery, Pennsyl- timely professional problems, and affords a common bond 
vania State University. between the many specialized groups within the earth sciences 
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100 Years of Oil Geology 


Part two of two parts’ 


by Parke A. Dickey? 


GEOPHYSICS 


In the 1880’s Baron von Eotvoes in- 
vented the torsion balance, which measures 
the horizontal component of the earth’s 
gravitational field. His interests were pri- 
marily in geodesy, but he found that the 
structures of the Hungarian plain were 
clearly shown by this instrument. It was 
first used in oil prospecting in Czechoso- 
slovakia in 1915. In 1920 E. De Golyer, 
then with the Amerada Petroleum Co., or- 
dered two torsion balances, and made an 
experimental survey of the Spindletop 
dome, which showed as a gravity maxi- 
mum. In 1924 another gravity maximum 
was found, the Nash Dome, which was the 
first oil field in the U.S. discovered by 
geophysical methods. As a matter of fact, 
most of the Gulf Coast domes are gravity 
minima, and after this initial success the 
torsion balance was not very useful on the 
Gulf Coast, although it was extensively 
used in Indonesia and South America (5). 


Many experiments on methods of de- 
terming the vertical component of gravity 
with pendulums were conducted by Eck- 
hardt and others starting about 1926, first 
for Marland, and later for Gulf. A few 
prospects were found, but the great success 
of gravity methods came with the develop- 
ment of the first practical gravity meter by 
Truman of Humble in 1930. It was highly 
successful on the Gulf Coast in discovering 
salt domes. Many different principles can 
be used in gravity meter construction, and 
several companies quickly designed other 
types of meters. It has been one of the 
most useful geophysical instruments in the 
Tertiary basins of the world where there 
is a big contrast in density between the 
younger and older strata. 

The dip needle was used by iron pros- 
pectors for many years before the oil in- 
dustry refined it into the magnetometer. It 
was extensively used in the late 1920’s, but 
was less easily interpreted than other geo- 
physical methods, and it fell into disuse. 
During the war the Gulf in cooperation 

1Part 1 appeared in GeoTimes, Vol. 3, No. 6, 


March 1959, beginning on page 6. 
2 Creole Petroleum Corp., Maracaibo, Venezuela. 
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with the Bell Laboratories developed a 
new magnetometer method adaptable to 
recording from an airplane, for the purpose 
of detecting submerged submarines. After 
the war it became possible to cover enor- 
mous areas cheaply, and magnetic surveys 
are again being used in oil prospecting. The 
miners took back, streamlined and with 
wings, their old dip-meter which they had 
loaned the oil men and are using it to 
prospect for minerals. 

Measurements of the velocity of arti- 
ficial seismic waves were made as early as 
1846. Both experimental and theoretical 
studies were actively pursued by physicists, 
so that the laws governing the propagation 
of acoustic waves in the earth were well 
known before the first world war. These 
were exploited during the war to locate 
enemy guns. When the war was over, L. 
Mintrop continued his experiments in Ger- 
many and applied for a patent on the use 
of refraction surveys to determine the 
character and depth of subsurface forma- 
tions. In 1923 he organized the Seismos 
Gesellschaft and did work in Mexico and 
for the Marland in Texas. These were not 
very successful until the following year 
when L. P. Garrett of the Gulf employed 
a Seismos crew and suggested they use the 
fan pattern of shooting. De Golyer in 1925 
founded the Geophysical Research Corpora- 
tion which designed new equipment, en- 
tirely electrical, and much more sensitive 
than the mechanical seismographs used by 
the Germans. Other companies quickly 
picked up the method and more than forty 
salt domes were discovered in the next 
four years. 

In the refraction method the shot and 
detector are placed a long distance apart, 
and the travel time of the first waves to 
arrive is recorded. These have often trav- 
elled along a deep high velocity bed and 
overtaken the slower-moving surface waves. 
In the reflection method the shot and de- 
tector are placed close together, and weak 
reflections from hard beds directly under- 
neath the shot are detected. 

The reflection method was suggested as 
early as 1914, and the Geological Engi- 


GEOTIMES 





neering Co. carried out experiments in 
Oklahoma as early as 1921. Before it could 
become practical greatly improved instru- 
mentation was required. The strong low- 
frequency surface waves are filtered out, 
and then the weak reflections from below 
are amplified. Between 1927 and 1930 the 
reflection method was successfully used in 
the Seminole field of Oklahoma, where 
pools in the Wilcox sand are on domes, and 
the Viola limestone is a strong reflecting 
bed that can be easily mapped. 

During the beginnings of geophysical 
prospecting in the 1920’s much attention 
was given to electrical methods, because 
rocks vary widely in their electrical prop- 
erties such as resistivity. Unfortunately 
eletrical currents and radio waves do not 
penetrate well and the effect of the deep 
beds is difficult to sparate from that of the 
near-surface formation. It occurred to Con- 
rad and Marcel Schlumberger, working in 
France, to lower their electrode spread 
down a borehole. The shallow penetration 
was here no handicap, and the various kinds 
or rock showed remarkably different pat- 
terns. It was possible to make a strip log 
showing resistivity versus depth quickly 
and cheaply. Curious and still imperfectly 
understood electrical voltages also appeared 
on the instruments. Empirical correlations 
with the lithologies were possible. The 
method was used some in Europe, and the 
first large-scale routine used was in Ven- 
ezuela starting in 1929 (24). The electric 
log is now the most important single tool 
of the subsurface geologist, and ranks with 
the seismograph as the most useful geo- 
physical method. It has sometimes hap- 
pened that too much reliance has been 
placed on it. It is still necessary to ex- 
amine samples and to test sands mechani- 
cally for their fluid content. 


As soon as geophysical methods proved 
successful it became obvious to foresighted 
geological leaders that research laboratories 
were necessary to service and improve the 
instruments. The most noteworthy in the 
early days were those of Humble, Amerada, 
and Marland. When the latter company 
merged with Continental, many of the 
laboratory staff were employed by Gulf 
which has since had one of the best. The 
Royal Dutch Shell group has always been 
very advanced technically and has operated 
laboratories in Holland and the U.S. for 
many years. 


RESERVOIR MECHANICS 


The early geologists in Pennsylvania un- 
derstood the effects of porosity and per- 
meability and the role of gas and water in 
the production of oil. Slichter and King 
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(25) made pioneer studies of the flow of 
fluids in porous media for the U.S. Geo- 
logical Survey before 1900. However, the 
rise of the anticlinal theory turned the at- 
tention of geologists away from production 
problems, and the industry was more in- 
terested in finding new pools than in pro- 
ducing the old ones efficiently. 

The injection of compressed air into oil 
sands to increase the flow was practiced 
before 1900 and Mark Mitchell of Frank- 
lin, Pa., took out a patent on the process 
in 1903. The method became common in 
the shallow depleted fields near Marietta, 
Ohio, about 1911. The introduction of 
water was generally feared by “practical” 
oil men and its admission to a sand was 
prohibited by law. Water-flooding began 
on a clandestine basis at Bradford about 
1900, but it was not legalized until 1922. 
Pennsylvania operators supported research 
at Carnegie Tech where Fettke in 1926 
measured the oil and water content of the 
sand, and at Penn State where Fancher and 
others showed that permeability and poros- 
ity were different, but both were specific 
properties of the sand. Muskat of Gulf (26) 
developed the theoretical basis for the flow 
of single fluids in sands. Botset, also of 
Gulf, was the first to explain the flow of 
two immiscible liquids, such as oil and gas, 
or oil and water. In 1940 he showed that 
the relative permeability of the rock to one 
fluid depends on the amount of that fluid 
present in the rock. When there is only a 
little, it will not flow. 

The function of natural gas in the pro- 
duction of oil, and the concepts of reservoir 
energy were developed by H. C. Miller and 
others (28) of the U.S. Bureau of Mines 
in the 1920’s. This work was followed up 
by T. V. Moore and others at the Humble 
laboratory in the 1930's. It led directly to 
the discovery of the fact that oil recovery 
is much more independent of well spacing 
than had previously been thought. One 
well to each 40 or 80 acres will usually 
recover the oil. This principle ranks with the 
anticlinal theory in saving the industry and 
public many billions of dollars in unneces- 
sary wells. 


STRATIGRAPHIC PROSPECTING 


From 1859 to 1915 geologists were fully 
conscious of the effect of sand conditions 
in localizing oil pools, because most of 
the nation’s oil was coming from pools of 
the stratigraphic type. The great success 
of the anticlinal theory caused the research 
for anticlines to become the objective of 
surface, subsurface, and geophysical meth- 

(Continued on page 24) 





MINERAL INDUSTRIES 
ART 


by 


JEANNE L, SLosop* 


Unique in the United States today is the 
Art Gallery located in the Mineral Indus- 
tries Building on The Pennsylvania State 
University campus. Built around the min- 
eral industries theme, the 143 oil paintings, 
as well as several watercolors and prints, 
acquired by the College portray in a vivid 
cultural manner Pennsylvania’s farflung 
mineral activities. 


The gallery is probably the only one in 
the world devoted solely to mineral indus- 
tries scenes and, as such, has won interna- 
tional recognition. This development of a 
theme is consistent with Penn State’s uni- 
fied program of bringing together within 
its College of Mineral Industries all the 
sciences and technologies that are con- 
cerned with the earth and the mineral raw 
materials it contains. 

Of interest both to those working in 
the mineral industries field and to the 
layman, the paintings constitute an _his- 
torical record of mineral activities in 
Pennsylvania, as well as bringing pleasure 
to the eye. One of the early acquisitions 
shows, for instance, the Diamond Colliery 
near Scranton, one of the oldest coal mines 
in the anthracite region; another shows 
one of the last bee-hive coke ovens to 
operate continuously while still another 
depicts a scene at the first oil well located 
at Titusville, Pennsylvania. 


The paintings include scenes in both the 
bituminous and anthracite fields, views 
painted in the scorching heat of the steel 
mills, panoramas in Pennsylvania’s oil fields; 
views of lime kilns, coke ovens, stone quar- 
ries, brick plants, glass works, and many 
other scenes of activities and objects. Vir- 
tually every section in Pennsylvania is 

1 Jeanne L. Slobod, Editor, Mineral Industries, 
Mineral Industries Extension Services, The Penn- 


sylvania State University, University Park, Penn- 
sylvania. 
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represented. Many of the paintings are 
characterized by their vivid colors and 
bold imagery. 

The varying conceptions of the different 
artists—ranging from detailed realistic pres- 
entations of industrial scenes to an ab- 
stract interpretation of a rock quarry—fur- 
nish a fascinating study. 

The Mineral Industries Art Gallery had 
its beginnings over a quarter of a century 
ago largely through the efforts of Edward 
Steidle, now Dean Emeritus of the Col- 
lege of Mineral Industries. As part of his 
program to make the people of Pennsyl- 
vania more “mineral conscious,” Dean 
Steidle began to interest artists in helping 
him accumulate a gallery of paintings de- 
voted to the mineral producing and primary 
processing industries in Pennsylvania. Prior 
to that time very few artists were painting 
the industrial scenes so characteristic of the 
Commonwealth. 

Today the Gallery boasts of an invalu- 
able collection acquired through gifts, pur- 
chase, and loan. Housed in a gallery des- 
ignated particularly for it, the collection 
overflows into adjoining conference and 
exhibit rooms, with many originals hang- 
ing in the departmental offices, and is con- 
stantly growing. The size of the collection 
makes it possible to rotate exhibits. 

In conjunction with the Mineral Indus- 
tries Museum with its exceptionally fine 
mineral collection and many mechanized 
exhibits, the Gallery has become one of the 
focal points in the region for visitors. In 
addition to the Penn State students who 
profit by having the Museum and Gallery 
as part of their daily fare, approximately 
10,000 visitors annually are estimated to 
have visited it. The curator of the Gallery 
and Museum, David E. Snell, conducts 
tours for numerous groups during the 
course of the year. 
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ABOVE: “Anthracite Breaker'’ a painting by 
William Thomas Brown. 


UPPER RIGHT: The Mineral Industries Art Gallery 
and Museum combines its fine collection of 
mineral industries art, mineral displays and 
other related mineral industries exhibits. 


UPPER MIDDLE: “The Quarry” a painting by 
Floyd Gahman of the White Rock Quarry, Pleas- 
ant Gap, Pa. 


LOWER MIDDLE: “Big Steel"’ by Howard lL. 
Worner. 


BOTTOM: “At The Coal Face” an original color 
woodcut by Antonio Frasconi. 


All photographs by courtesy of the School of 
Mineral Industries, Pennsylvania State Univer- 
sity. 
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TV fans from Rhode Island to New 
Hampshire were able to tune in on Mother 
Earth via Boston’s educational TV station 
WGBH as C. Wroe Wolfe of Boston Uni- 
versity presented a 15 week course in 
Introductory Geology to a class in the 
studio from October, 1957 to February, 
1958. Although the lecturer had pre- 
sented 210 hours of geology over the same 
station’s FM facilities in years past, this 
was the first attempt of the station to pre- 
sent a full course in geology via television. 

According to Professor Wolfe, the staff 
of the studio was both cooperative and 
competent. No dry runs were required for 
the programs. No script was prepared for 
the half hour shows. Thus, the speaker 
and the staff worked together somewhat 
intuitively to produce a series on geology 
that proved very acceptable to a sizable 
TV audience. A list of materials, photos, or 
maps was made up prior to each show and 
was given to the producer to enable his 
camera men to cue in more readily. 

The shows were entirely in black and 
white, but kodachromes projected in black 
and white showed up to considerable ad- 
vantage as various features of erosion were 
discussed. Rock and mineral specimens 
were so magnified on the screen that details 
of structure could be more readily observed 
than in the usual classroom techniques. 
Porphyritic, granitoid, geissic, and other 
textures could be readily described and 
understood. Often the lecturer would cas- 
ually speak to the control room or camera 
man to change the focus or the contrast 
in order to portray the particular phenom- 
enon being described. Half tones, maps, 
and the old style 3x4 slides were very 
satisfactorily reproduced on the TV screen. 

The most difficult problem faced by Pro- 
fessor Wolfe was the coordination of the 
television lectures with the lectures being 
presented to the adult class in the studio. 
The studio students were registered in an 
Adjunct in Arts degree program which 
is administered by the Commission on 
Extension Courses under the direction of 
Dean Reginald Phelps of Harvard for the 
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GEOLOGY ON 
TV 


C. Wroe Wolfe of 
Boston U. presented 


15-week course 


Lowell Institute. The course in Introduc- 
tory Geology involved fifteen two-hour 
meetings with an hour exam and a two- 
hour final exam. Less than 50 per cent of 
the students registered were actually seek- 
ing credit, however, and these individuals 
did not take the exams. 

All walks of life were represented in the 
classroom. For most of them, geology was 
a source of interest in itself, and the credit 
was of no importance. Doctors, teachers, 
laborers, steam fitters, and others sat in 
the somewhat nonacademic environment of 
the studio to learn more concerning earth 
mysteries. 

The lecturer was thus faced with the 
problem of presenting a course of collegiate 
caliber to these students during the first 
hour and a half of the evening, after which 
he had to shift emphasis and topic some- 
what to give an attractive program over 
the air. The problem was finally resolved 
after the third meeting by choosing sub- 
jects for TV presentation which were not 
discussed on any other occasion. The visuals 
were strikingly available to the class on two 
studio monitors. Thus, the last half hour 
became a form of pictorial education for 
the class, while it became a total program 
for the TV audience. 

This Earth of Ours by Professor Wolfe 
was used as a textbook in the classroom 
and was suggested for reading to the TV 
followers of the program. From various 
lines of evidence available, it seems that at 
least 50 books were purchased and used 
rather faithfully by the extra-studio stu- 
dents. Three of these students requested 
copies of the exams and sent them in for 
correction to test their comprehension. 
Their average grade was 82, while that of 
the class was about 78. Although the fan 
mail for the program was not extensive, the 
fifty odd letters were most enthusiastic, and 
both the studio staff and Dr. Wolfe were 
well pleased with the results. 

The titles of the fifteen one-half hour 
programs are given below. From the scope 
of these subjects, according to the lecturer, 
it is clear that no more than an introduction 
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Petroleum Geochemistry 
Symposium 
A symposium on petroleum geochemistry 
will be held at Fordham University, New 
York City, on Thursday evening, June 4, 
1959, during the 5th World Petroleum 
Congress. The meeting will consist of an 
informal, open discussion of papers sub- 
mitted by researchers who are active in 
this and related scientific fields. The papers 
will be preprinted and will be distributed 
upon request to all who wish to attend the 
meeting. These are some of the contribu- 
tions to the program: 
@ Synthesis of organic compounds in the 
atmosphere of the primitive earth, 
@ Reactions of Biochemicals during rock 
formation, 
@ Thermal alteration of chlorophyll, 
© Bacterial activity in recent sediments, 
@ Petroleum genesis and accumulation 
mechanisms, 
©-The sedimentary strata as a chroma- 
tographic column, 
@ Nitrogen, noble gas and carbon isotype 
geochemistry, 
@ Recent U. S. and foreign developments 
in geochemical exploration for oil. 


The discussion moderator will be Dr. 
G. D. Hosson, Imperial College of Science 
and Technology, University of London, 
England. 

Although the symposium is not an offi- 
cial part of the 5th World Petroleum Con- 
gress, Congress registrants may receive 
information and preprints at the document 
counter in the registration area in the New 
York Colliseum. 

Inquiries should be addressed to Pro- 
FESSOR BARTHOLOMEW Nacy, Department 
of Chemistry, Fordham University, New 
York 58, N. Y. 





to the subject could be given, but the re- 
sponse was so enthusiastic that there can 
be no doubt that geology is one subject 
that is ideal for television presentation. 


. Minerals: Mother Earth’s Cookbook 

. Igneous Rocks: The Crust of the Earth 

— Weathering: Little Rocks Out of Big 
nes 

. Sedimentary Rocks: New Rocks from Old 

Metamorphic Rocks: All is change 

. Running Water: Canyons in the Making 

Ground Water: Caverns in the Making 

Wind: Dunes and Dust 

. Glaciers: Mother Earth’s Refrigerator 

10. The Ocean 

11. Earthquakes 

12. Mountains and Their Origins 

13. Origin of the Earth 

14. Major Events in Earth History 

15. The History of Life. 
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THE 
UNDISCOVERED 
EARTH 


A Conference 

to be held June 11-12 by 
Southern Research Institute 
Birmingham, Alabama 


An interesting conference with the 
theme of “THe UNDISCOVERED EarTH” will 
be held in Birmingham, Alabama, on June 
11-12, 1959, under sponsorship of South- 
ern Research Institute. Focusing attention 
on the relatively small amount of knowl- 
edge possessed by man about his own 
planet, the conference program will in- 
clude such topics as: 


@ The Earth As We Know It 

@ Mineral Treasure in the Sea 

@ Project Plowshare 

@ New Horizons Opened by the IGY 
@ Water for an Expanding World 


@ Energy Sources for the Next Fifty 
Years 


The Keynote Address will be presented 
by Dr. A. B. Kinzel, Vice President, Union 
Carbide Corporation. Dr. Edward Teller, 
atomic scientist, will be the speaker on 
Project Plowshare. Dr.. Gordon G. Lill, 
Head, Geophysics Branch, Office of Naval 
Research, will describe the Deep Hole 
Project. Dr. D. M. Davidson, President, 
E. J. Longyear Company, will speak on 
Tapping the Earth. Dr. Thomas B. Nolan, 
Director, U. S. Geological Survey, has the 
subject of Technology and the National 
Minerals Problem. M. King Hubbert, Shell 
Development Co., will discuss Energy 
Sources and R. M. Leggette, Consulting 
Geologist, will talk on the topic of Water 
for an Expanding World. Other outstand- 
ing men will cover the remaining topics. 

Anyone interested in having more de- 
tailed information about the conference 
may write SOUTHERN RESEARCH INSTITUTE, 
2000 Ninth Avenue South, Birmingham, 
Alabama. 
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LANPOWER 
in a column ~ 


By HOWARD A. MEYERHOFF 


Scientific Manpower Commission 
1507 M Street, N.W., Washington 5, D. C. 


It’s one thing to have an idea, but quite 
another to put it to work. That goes double 
for ideas that have political overtones, such 
as the one outlined in the January-Febru- 
ary issue of GeoTimes. There it was re- 
ported that the Scientific and Engineering 
Manpower Commissions were proposing a 
national policy on technological man- 
power. 

Act II, Scene 1, of this drama was en- 
acted in Room 212 of the Senate Office 
Building on March 3. At that time repre- 
sentatives of the two Commissions ap- 
peared before the Senate Committee on 
the Armed Services to recommend that 
the Universal Military Training and Serv- 
ice Act be amended so as to permit the 
Selective Service System legally to assign 
scientists and engineers to employment in 
activities deemed essential to the national 
welfare and security. Thomas H. Chilton 
was spokesman for EMC, Howard A. 
Meyerhoff for SMC. 

The Draft Acts of 1951 and 1955 em- 
power the Selective Service System to 
induct men for military service. The De- 
partment of Defense is asking that the law 
be extended without modification for an- 
other four years. In the House of Repre- 
sentatives the department’s request was 
granted unanimously in committee after 
perfunctory hearings. The Senate is more 
deliberate and more deliberative; hence it 
was here that the effort was made to have 
the law amended so that Selective Service 
may induct men not only for military serv- 
ice, but for other tasks in the national 
interest. 

The members of the Senate Committee 
who heard the SMC-EMC proposals were 
sufficiently interested in them to waive the 
ten-minute limitation placed on witnesses. 
and at the conclusion of the 50-minute 
discussion, Drs. Chilton and Meyerhoft 
were asked to phrase appropriate amend- 
ments for further consideration when the 
committee goes into executive session. 

All this is encouraging, but anything can 
still happen. The Senate Committee can 
accept, modify, or reject the proposals. If 
it accepts them with or without modifica- 
tion, the bill must then be passed by the 
Senate. If passed, the amended bill must 
then go back to the House, where the 
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SINCLAIR FELLOWSHIP 
AT COLUMBIA U. 


The Department of Geology, Columbia 
University, announces the Sinclair Fellow- 
ship amounting to $1,500 plus tuition al- 
lowance for the academic year 1959-1960. 
This fellowship, made possible by the Sin- 
clair Research Laboratories, Inc., is open 
to students who wish to take graduate 
work in any branch of geology. Applicants 
should communicate with the CHAIRMAN, 
Department of Geology, Columbia Uni- 
versity, New York 27, New York. 





MONTANA FIELD TRIP 


The Tenth Annual Field Conference of 
the Billings Geological Society will be held 
in the Sweetgrass Arch—Disturbed Belt 
area of northwestern Montana the second 
week of August 1959. Registration will be 
August 12 in Great Falls and a banquet 
will be held that night. The field confer- 
ence will begin the morning of August 13 
and will cover the geology of the country 
between Great Falls and Gibson Reservoir. 
The group will camp out that night at the 
reservoir. The day of August 14 will be 
spent studying the geology of the area 
between Gibson Reservoir and Helena and 
a banquet will be held in Helena that 
night. The morning of August 15 will be 
spent in the country between Helena and 
Townsend with the conclusion of the con- 
ference in the early afternoon near Town- 
send. 

The purpose of the conference is to 
acquaint more people with the rock strata, 
mountain-front structure, and the oil and 
gas possibilities of the area between Great 
Falls and Townsend. It is hoped that 
talks at the banquets can be arranged to 
include local western history as well as 
geology. 

For further details write Don W. BvE- 
LOW, RESERVATIONS COMMITTEE, P. O. Box 
1657, Billings, Montana. 





amendments may or may not prove accept- 
able. At no point in these successive steps 
can the scientific and engineering organiza- 
tions offer further support for their pro- 
posals, 

The process is somewhat like taking a 
single rocket shot at the moon. We can 
merely keep our fingers crossed and hope 
we were on target. 
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GeoScience Abstracts 
Features Map Coverage 


In the first two issues of GeoScience 
Abstracts (Vol. 1, Nos. 1 & 2, January & 
February 1959) 86 geologic maps were 
cited in Section 1 Geologic Maps, Areal 
and Regional Geology (including Guide- 
books ). 


Many of the map citations are accom- 
panied by a brief abstract prepared for 
the most part by staff members of the 
issuing organization. Geologic maps con- 
stitute an invaluable segment of geologic 
literature and no coverage of geologic liter- 
ature can be considered to be complete 
without inclusion of these maps. As Geo- 
Science Abstracts develops, it is anticipated 
that there will be an increasing number of 
abstracts accompanying the map citations. 
Geologists engaged in exploration for pe- 
troleum and mineral resources will find 
this map coverage particularly valuable. 


Geoscience Abstracts expects to concen- 
trate on field trip guidebooks, since these 
also constitute an important segment of 
geologic literature often unrecorded in 
bibliographic listings. Local societies, state 
surveys, college departments, and other 
organizations are invited to submit ab- 
stracts of 200 words or less for guide- 
books and maps published since January 
1958. Unless the abstractor has prepared 
the reference to the paper being ab- 
stracted in conformity with GeoScience 
Abstracts specifications, the abstract should 
be accompanied by a copy of the guide- 
book in order that the reference may be 
properly cited by the editorial staff. The 
name of the abstractor should be given, so 
that he may be properly credited. 

The first two issues of GeoScience Ab- 
stracts contained a total of 549 entries. 
The journal is organized in 15 subject sec- 
tions and contains a monthly author index. 





Abstracts of 


GEOLOGIC MAPS AND 
GUIDEBOOKS 


should be submitted to 
GEOSCIENCE ABSTRACTS 


American Geological Institute 
2101 Constitution Ave., N.W. 
Washington 25, D. C. 





AGI GLOSSARY 


Seeks voluntary 
aid from profession 
in revision 


A revision of the Glossary of Geology 
and Related Sciences is in progress and 
the success of the project will depend 
greatly on the volunteer suggestions of the 
11,000 users who have purchased copies 
of the first edition, published in 1956. 


A supplement to the first edition of the 
Glossary is planned which will include new 
scientific terms, terms overlooked in the 
preparation of the first edition and correc- 
tions of some of the more critical errors 
found in the earlier volume. This supple- 
ment will be available in separate form to 
purchasers of the first edition and will be 
added at the back of subsequent printings 
of the first edition. 


All new terms submitted for considera- 
tion in the supplement should be defined in 
full and should carry the exact reference 
to the publication in which the term first 
appears. Discussions of terms thought to 
be incorrect should be similarly docu- 
mented in a specific manner. 





Send your glossary suggestions to 


Dr. J. Marvin Weller 
Department of Geology 
University of Chicago 
Chicago 37, Illinois 
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Civil Service Announces 
Geologist Exam 


The U. S. Geological Survey has an- 
nounced an unassembled examination for 
geologists GS-9 ($6,285 per year) to GS-15 
($12,770). 


Persons with two years of acceptable 
graduate training or an equivalent in ac- 
ceptable experience will qualify for con- 
sideration at the GS-9 grade. 


Persons desiring additional information 
should obtain Civil Service Announcement 
No. 184B issued February 17, 1959. No 
closing date is specified. Applications 
should be sent to ExEcuTIVE SECRETARY, 
Board of U. S. Civil Service Examiners, 
U. S. Geological Survey, Washington 25, 
D. C. 
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Robert L. Bates 


Professor Richmond E. Myers of Mora- 
vian College is continuing his series of 
articles on Pennsylvania geology, in the 
Bethlehem Globe-Times. Recent columns 
include a biographical sketch of F. A. 
Genth, mineralogist and chemist, contem- 
porary of Dana, Penfield, and Silliman, 
who left a collection of 5,000 mineral 
specimens to Penn State; and the physiog- 
raphy of Cumberland County and _ its 
influence on early settlement and _ trans- 
pertation routes through the Lebanon Val- 
ley. Myers’ columns are written for the 
literate reader but are free of technologi- 
wockle jargon. They’ve been running three 
times a week since 1955. We repeat a 
suggestion made in this space a couple of 
years ago: why not talk your local editor 
into running a column on home-area geol- 
ogy, by none other than yourself? . 
Last November the Wall Street Journal 
ran an editorial deploring the hammer- 
headed way in which some U.S. foreign 
aid and technical assistance is administered 
abroad. Later the paper published a letter 
by Russell Gibson, who wrote that as a 
consulting geologist he had found many of 
the reports true, but that on the other 
hand there are some honest, effective and 
dedicated technicians from this country 
doing a good job in foreign lands. “Among 
the most successful and modest,” he added, 
“are geologists sent overseas by the U. S. 
Geological Survey.” . There’s a rattling 
good article in the February Fortune on 
geochemical prospecting. Availability of 
cheap, portable, accurate field-testing kits 
is stressed, and the paper-chromatography 
and colorimetry techniques are illustrated. 
Also included is the story of a promising 
lead-zinc find made in New Brunswick by 
four geologists using geochemistry. Re- 
corded for all to see is this disgraceful 
fact: “Few mining companies spend any- 
thing at all on prospecting techniques.” 

. T. B. Henderson of Junction, Texas, 
sends a copy of Sir! with an article about 
a fellow who went looking for tektites 
in southern India. Unfortunately he found 
no tektites, but in that remote province 
“his manhood was every girl’s property.” 
He had to content himself with merely 
“revitalizing the blood line” of the friendly 
natives. Foreign work, anyone? 
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FRENCH S.1.G. OFFER 
GEOLOGY REFERENCE 
SERVICE 


@ a report by Preston E. Cloud, Jr. 


The publication monthly of some 3,000 
to 5,000 technical papers dealing with the 
earth sciences poses a problem of major 
magnitude in documentation and classifi- 
cation. The “Service d’Information Géo- 
logique” (S.I.G.) of the “Bureau de Ré- 
cherches Géologiques, Géophysiques et 
Miniéres” (B.R.G.G.M.) is attempting to 
cope with this problem by means of a 
classified card index, duplicated for sale 
to interested persons or institutions. 

In the card index of the S.I.G., each 
reference is presented on a single 3 by 5 
inch card, prepared under guidance of 
qualified technical personnel. Data given 
include author; date; original title if in 
Latin alphabet, or translation into French 
from Cyrillic or Arabic characters or ideo- 
grams; reference to publication; and index 
reference. The index provides ready refer- 
ence by means of letters and numbers, to 
1,200 subjects, the main headings being 
mineralogy, petrography, stratigraphy, tec- 
tonics, geophysics, general and dynamical 
geology, applied geology, history and ac- 
tivities of geology, regional geology, gen- 
eral paleontology, biology, botany, and zo- 
ology, prehistory, and problematica. Each 
card includes an average of 5 index ref- 
erences. 

The cards are prepared as references, 
are received and issued to subscribers 
monthly, thus assuring maximum currency. 
The system employed incorporates the 
results of ten years of experience of the 
S.L.G. and its predecessor organization the 
“Centre d’Etudes et de Documentation 
Paleontologique” (C.E.D.P.) to produce an 
index applicable to the needs of all sur- 
veys, libraries, research institutes, and 
societies. With five sets of cards, it is pos- 
sible to set up a card-index for authors and 
for detailed subjects. $.I.G. experience has 
shown the monthly classifying time to be 
very limited, and conversion to the use of 
these cards could cut down or eliminate 
need for expensive indexing of periodicals. 
The cards are intended for incorporation 
in any classifying system, including punch- 
card systems or electronic sorting. 

All references carded are available in 
the library of the S.I.G. and microfilm or 
photocopies of them can be provided on 
order. 

Offset-printed copies of this index, pres- 
ently averaging about 25,000 cards a year, 
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AGI 
SUPERPOSITION OF STRATA: PART 2 11 


Paleontologic Criteria for Determining Top and 
Bottom of Beds 


O by 
SrIEMON Wm. MULLER 
STANFORD UNIVERSITY 


Bryozoa. Shells of invertebrate organ- 
isms or other solid objects lying with 
their longer axes in the plane of strati- 

O fication may be encrusted by bryozoans 
on the upper side. 


appreciate 
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occur cemented on other shells or on 
substrate with their convex, conical valve 
pointing upward. 





Pelecypods. a) Shells of Schizo- 
thaerus (Tertiary) and Pholadomya 
(Mesozoic) are not uncommonly found 
in their original buried position, “stand- 
ing on end” with their posterior (si- 
phonal) end pointing upward. 
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| b) Rudists and rudist-like aberrant 
pelecypods are occasionally found in 

| their original upright position with the 

| free valve at the top. 
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c) Disjointed or spread-out open 
valves of convex peleeypods are gen- 
erally brought to rest by wave action or 
by currents with their convex side up. 
Exceptions to this rule are not uncom- 
mon. Observations based on a single 
shell or only a few shells are not 100% 
reliable. 





O d) Inequivalved pelecypods if buried 
alive will have their more convex valve 
point downward. 


e) Shells of marine organisms or other 
solid objects on the substrate may be 
encrusted on their free, upper surface 
with cemented forms such as oysters, 
O barnacles, or other sessile organisms. 


support 
Geolimes s 


f) Holes in a hard substrate produced 
by boring organisms generally open up- 
ward, (This is also true of “fossil pot- 
holes.”) 











G pods. In ids and simi- 
lar worm-gastropods the final feeding 
tube (as well as scars of early stages) 
generally points upward during the life 
of the animal. 











are available at a subscription price of In addition to the card index, S.I.G. is 
30,000 francs (about $70.00) annually for prepared to provide summaries, transla- 
the first subscription and 25,000 francs for tions, etc., as announced in its quarterly 
additional ones. As this service is a non- report Bulletin Trimestriel du Service 
profit venture within a public establish- d'information Géologique 

ment, any savings gained from increased i 

subscription can be devoted to enlarging Full information, descriptive data, and 
the coverage, which now includes 3,500 samples of work may be obtained by ad- 
periodicals, of which more than 200 are dressing Monsieur J. RoceEr, B.R.G.G.M., 
in Russian. 74 rue de la Fédération, Paris 15e, France. 
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Corals. Solitary corals cemented to 
the substrate are normally oriented with 
their narrow end down, widening (and 
branching) upward. 

Colonial corals may be preserved in 
their original position with their calyxes 
pointing upward. Along the edges of 
coral reefs large “heads” or “mats” of 
corals may cling to the side or even the 
bottom of a protruding edge and have 
their calyxes point downward. 

Colonial corals (and calcareous al- 
gac) of biscuit or bun shape normally 
grow and become buried with their con- 
vex side up. 





Worm trails. Worm trails and trails of 
problematical organisms generally leave 
grooves on the face of the bed. Worms 
grubbing near the surface of the sub- 
strate will leave raised, flattened ridges 
with a barely perceptible groove in the 
middle, presumably due to the “caving” 
of the grubbing “tunnel” after the organ- 
ism passed through the tunnel. 














Echinoids. Sea urchins when found in 
large numbers are commonly oriented 
with flat ventral (oral) side down and 
convex dorsal side up. 





Physical Criteria for Determining Top and Bottom of Beds 





Lava flows. Tops of interbedded lava \n‘o'e'e'o's a'e's'e'a 0.0 2 em aic cin mais 
flows generally are more vesicular. In 
lavas which contain branching tubules 
the direction of branching is toward the 
bottom and the direction of junction is 
toward the original top of the lava flow. 
A more or less ible contact h .. 
metamorphism (brick-red burned soil) —— 
may be present in the rocks below the bottom of the lava flow, but meta- 
h and a d itional contact will mark the top of the lava flow. 
































Crests of wrinkles. The crests or tops 
of wrinkles on the surfaces of lava are 
generally smoother and more broadly 
a oe the spaces between the 


wrin! 





Pillow lavas. In pillow lavas the follow- 
ing features indicate the top of the flow: 

a) Upper surfaces of pillows are mod- 
amy or gently convex and relatively 


smooth. 

b) Bottoms of pillows commonly have 
cusps pointing down into the interspaces 
between the underlying pillows. 

c) Pillows are more vesicu- 
lar near the top than near the bottom. 

d) Small scale columnar jointing may 
be more or less well ee around 
the upper a oa | umnar jointing 
is poorly devel or is altogether ab- 
sent on the bottom side of the pillow. 

e) Pillows extruded upon unconsoli- 
dated sediments are likely to ruffle and 
crumple these underlying sediments and 
may have enough heat to bake these con- 
torted sediments. 

f) The top of the pillow lava flow generally shows no heat effect on the over- 
lying sediments. The “pillowy” surface of the flow is gradually effaced or leveled 
by the overlying sediments which tend to fil] the depressed area more rapidly. 








The Future of 
GeoTimes Depends 
On Contributions... 
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ideas for helpful data sheets 
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COMMITTEE OF 1000 
FOR AGI—1959 


New committee 
tops 100 in 
enrollment 

The Committee of 1000 for AGI in 
1959 attained a membership of 121 with 
the addition of the 57 names listed below. 
Previous lists were published in the Janu- 
ary-February issue (p. 22) and March 
issue (p. 17) of GeoTimes. 

Members of the Committee of 1000 
have contributed $10 or more to the sup- 
port of GeoTimes and the program of the 
AGI. These contributions are proving a 
significant force in providing much-needed 
working funds to carry on the AGI pro- 
gram. Members of the Committee of 1000 
have no obligation to contribute in future 
years, but it is hoped that such contribu- 
tions will continue until a much-needed 
long-range stable finance program can be 
effected. 

Funds from individual contributions are 
still substantially below the minimum ob- 
jectives, so that the outlook for the con- 
tinuation of GeoTimes and some aspects 
of the AGI program are not assured. 

Your contribution to the Committee of 
1000 or a smaller contribution, if that is 
what your budget will stand, will be a 
much-needed aid to GeoTimes and the 
AGI. 


Recent Additions to the 
Committee of 1000 for AGI-1959 


Oreste G. Alessio, Jr. Robert S. Jones 


O. P. Ashurst Raphael G. Kazmann 
Charles E. Bass Paul F. Kerr 

John L. Baum Kenneth E. Lohman 
Kenneth G. Boling Martin Malinofsky 

O. L. Brace University of Manitoba, 


W. A. Broughton 
Andrew Brown Muriel Mathez 

Carl F. Buchner Siemon W. Muller 
Charles D. Campbell Chester Naramore 


Dept. of Geology 


E. F. Cesinger Ohio Wesleyan University 
John R. Crain Robert H. Paschall 
Donald H. Dahl Robert J. Riggs 

Richard R. Darner Claude M. Roberts 

G. Dessau John R. Sandidge 


Arthur N. Dusenbury, 
Jr. 

Tatham R. Eskrigge 

John R. Fanshawe 

Willard Farnham 

Joseph R. Finerty 

Robert L. Fuchs 

B. E. Gamble 

Jewell J. Glass 

H. E. Hawkes 

Robert L. Heller 

Sumner Hixon 

L. R. Hoxie 

John W. Huddle 

Charles B. Hunt 
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James J. Scardino 

M. H. Steig 

Paris B. Stockdale 
Sanford |. Strausberg 
R. M. Thompson 

H. W. Thoms 

G. E. Untermann 

A. M. Wadsworth, Jr. 
Warren R. Wagner 

R. W. Watchous 
Douglas Weatherston 
Robert W. Webb 

K. M. Willson 
George M. Wilson 

















Pictured here are members of the geology 
staff of Montana State University under whom 
three doctoral candidates, aided by National 
Defense Education Act fellowships, will study. 
From left to right (front row) Professors F. S. 
Honkala (Chairman), R. W. Fields, Ralph Yalkov- 
sky, J. P. Wehrenberg, R. M. Weidman and John 
Hower. (Back row) Graduate Assistants, Ernie 
Anderson, Murli Manghnani, Larry Toler, Ronald 
Parker, and Orrin Pilkey. 


Montana State University recently was 
awarded three doctoral fellowships in geol- 
ogy by the U. S. Commissioner of Educa- 
tion under the provisions of the National 
Defense Education Act of 1958. 

The three $6,600 fellowships for grad- 
uate study toward the Ph.D. degree in 
geology at Montana State were the only 
awards in the area of geology made by 
the Department of Health, Education and 
Welfare in a field of 6,000 applications 
from 168 colleges and universities. In the 
selection program 160 fellowship awards 
for the year 1959-60 were awarded to 48 
institutions in 36 states. 





You saw it in *,; Oe gare 
: ‘ ‘ r 





BALPLex 760 is a new aerial plotter which 
provides a 5X enlargement of the aerial 
photograph negative and is reported to be 
especially well suited for various types of 
mapping projects where large scale accu- 
racy and detail are important. Write the 
P. I. Bureau, Bausch & Lomb Optical Co., 
Rochester 2, N. Y. 
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DR. MEYER RUBIN, geologist of the Geochem- 
istry and Petrology Branch of the U. S. Geologi- 
cal Survey, was recently the recipient of an 
award given by the Washington Academy of 
Sciences in recognition of his pioneering inves- 
tigations into Pleistocene chronology and rate 
studies of geologic processes, applying Carbon- 
14 methods. This was one of five awards made 
by the Washington Academy of Sciences on the 
occasion of the 60th Anniversary of its founding, 
to area scientists under 40 years of age “for 
outstanding scientific achievement.” 





RESEARCH EXPERIENCE 
FOR SCIENCE TEACHERS 


A new NSF 
Program 


On October 24 the National Science 
Foundation announced a new experimental 
education program to support a limited 
number of proposals from universities, col- 
leges and other non-profit institutions with 
appropriate reseach facilities to provide a 
program of research participation for sci- 
ence teachers from small colleges and high 
schools during the summer of 1959. The 
purpose of this program is to provide for 
real research experience to persons who 
might not otherwise have the opportunity 
to work along with experienced research 
workers in the laboratory and field. 

Proposals for 1959 participation from 
departments of geology and geophysics 
were few in number despite the excellent 
field research opportunities. Interested per- 
sons may wish to look ahead to the possi- 
bility of a geologically oriented research 
participation program in the summer of 
1960, in which case their inquiry should 
be directed to Special Projects in Science 
Education Section, Scientific Personnel and 
Education Division, Washington 25, D. C. 
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TEKTITES IN GEORGIA 


A report by 
Virgil E. Barnes, Austin, Texas 
and George A. Bruce, Atlanta, Georgia 


Another North American tektite occur- 
rence can be added to that listed in the 
article entitled TextrrEs (GeoTimes, June, 
1957). As a result of publicity in the East- 
man Times-Journal, Dodge County, Geor- 
gia, several leads developed which were 
checked in the field by the writers Sep- 
tember 1 and 2, 1958, with the result that 
Georgia is proven to be an area of tektite 
occurrence. Barnes reported in 1940 that 
a tektite from Georgia was received by the 
U. S. National Museum in 1938, but until 
now this occurrence was not definitely con- 


firmed. 


Following the September field work a 
newspaper canvas was made of an addi- 
tional 41 Georgia counties; as a result of 
this the Georgia Geological Survey has 
received a tektite from Irwin County about 
50 miles from the original finds. 


All Georgia tektites have been found in 
areas of Miocene rocks, whereas those in 
Texas occur on Eocene rocks. The Georgia 
tektites are transparent and very light green 
with an olive-gray cast, whereas the Texas 
ones are mostly nearly opaque in whole 
specimens and dark olive gray in plates 
cut from them. The Georgia tektites are 
more nearly like the Miocene ones from 
Czechoslovakia, yet there are differences. 
The Georgia tektites may, therefore, rep- 
resent a completely new shower. 


You saw it in a, Te roe 


ENGINEER Tax MEN ... An Emerging 
Field for Engineers if the title of new 
brochure describing growing career oppor- 
tunities for engineers in the field of taxa- 
tion, including such areas of application 
as depletion, depreciation, etc. Request 
Publication No. 5097, Assistant Commis- 
sioner, (Technical), Internal Revenue Serv- 
ice, Washington 25, D. C. 


You saw it in , ee 


EASELBINDER is a friction type binder for 
charts, maps, etc. This looseleaf binder 
will accommodate up to a 1-inch thickness 
sheet materials in 3 sizes, 12”x36”, 18”x 
24”, and 24”x36”. For catalogue write 
Plan Hold Corp., P. O. Box 1038, South 
Gate, California. 
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AG! Report 12, 1958 Edition, 
SURVEY OF GEOLOGY - GEOPHYSICS 
STUDENTS IN THE COLLEGES AND 
UNIVERSITIES OF THE U. S. AND 
CANADA IN 1957-58. 


Contains detailed information 
on 1958 student survey, but 
does not contain scholarship- 
fellowship data listed in the 
1956 edition. 


Sn Sa SE ye et $0.50 | 


published by the 
AMERICAN GEOLOGICAL INSTITUTE { 


PAYMENT MUST 
ACCOMPANY ORDER 
2101 Constitution Ave., 
Washington 25, 0. C 


Do you have =! 
these ? ! 


GLOSSARY OF GEOLOGY AND RE- t 
LATED SCIENCES, J. V. Howell, Co- 
ordinating Editor, 325 pages, 1957, 
$6.00. | 

Over 10,000 copies sold. 

DIRECTORY OF GEOLOGICAL MATERI- 
AL IN NORTH AMERICA, second edi- 
tion, 1957. J. V. Howell, A. |. Levor- 
sen, with R. H. Dott and J. W. Wilds. 
207 pages, $3.00. 


If you need to find geological infor 
mation, you can't do without this book 


f 
American Geological 5 
Institute 


2101 Constitution Ave., N.W. 
Washington 25, D. C. 


Send Money with Order 
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EDUCATORS! 
IT’S BOOKSTORE REQUISITION TIME — 


HASTINGS 
TRIPLET 10X 


$1 Bive Print 
and Student 
Bookstores 


RAMSDEN 
DOUBLET 10X 


6 In your bookstore 


Coe inn 





Students procuring STRATEX professional triplets, 
doublets, field gear, pay no more — are equipped 
for life! Specify fall requi s to book now, 
assure deliveries. So many, many universities do! 


IN LIFETIME STAINLESS STEEL! 





Faculty & research time’s 
precious! MOH Hardness 
scale — Magnet & streak 
plate has field porta- 
bility, crystal pocket 
case. Advise book- 





. Cr, stores of student 

. @ ~ loads today. 

ee" le 

“33 > $225 Pitas 
, ~ STRATEX GEOLOGICAL GEAR 


1S GUARANTEED! 
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Schedule of Field Trips 
(Continued from page 1) 


May 9—SAN JOAQUIN GEOL. SOC., field trip 
to study Miocene and older Tertiary on west 
side of San Joaquin Valley; write T. A. Roy, 
Box 193, Bakersfield, Calif. 


May 9-10—MIDWEST FRIENDS OF PLEISTO- 
CENE, field trip of Pleistocene & pre-Cary of 
west-central Wisconsin. Write: Black, Univ. of 
Wisconsin. 


May 15-17—FIELD CONF. OF PENN. GEOL., 
field trip of glacial geology of Erie & Crawford 
co’s. Write: Lytle at 300 Liberty St., Pitts- 
burgh 22. Guidebook. 


May 16—ILLINOIS STATE GEOL. SURV., trip 
to Wilmington area of Will, Kankakee & 
Grundy Counties, Illinois. 

May 16-17—FRIENDS OF PLEISTOCENE 
GEOLOGY 22nd Meeting: Wisconsin stratig- 
raphy between London and Lake Erie, Univ. 
of Western Ontario, London, Ont., Canada. 

May 20-23—PANHANDLE GEOL. SOC., field 
trip of struct. & stratig. of NE New Mexico & 
Raton Basin. Write: Carver, Box 2473, Ama- 
rillo, Tex. Guidebook. 


June 12-14—MICHIGAN BASIN GEOL. SOC., 
field trip to Mackinac Island, Mackinaw City 
area and Rogers City quarry. 


Aug. 12-15—BILLINGS GEOL. SOC., field trip 
of Sweetwater arch & disturbed belt near Great 
Falls and Helena, Mont. Write: 
1836, Billings. Guidebook. 

Sept. 9-11I—WYOMING GEOL. SOC., group field 
trips to Big Horn Basin, Wyo. Write: Leverett, 
Box 875, Thermopolis. Guidebook. 


Sept. 10-12—ALBERTA SOC. OF PETR. 
GEOLOGISTS, 9th Field Conference. Techni- 
cal session Sept. 10, trip to Moose Mountain 
Sept. 11, trip to Drumheller Sept. 12. 

Sept. 10-12— IAPG: field trip and camp out in 
Wasatch-Uinta Mtns. area of Utah. Write: 
John Osmond, Box 34, Salt Lake City, Utah. 

Sept. 12-13—FRIENDS OF THE PLEISTO- 
CENE, Rocky Mtn. Sect., field trip to Wind 
River Mts., Pinedale, Wyo. Write: Richmond, 
Denver Federal Center. 

Sept. 13—ILLINOIS STATE GEOL. SURV., 
field trip to Silurian of Whiteside and Carroll 
Co’s., Ill. 

Oct. 4—ILLINOIS STATE GEOL. SURV.., field 
trip of Coal Measures of Clark and Edgar Co’s. 

Oct. 7-10—ROCKY MOUNTAIN ASSOC. 
GEOL., field trip of Cretaceous of western 
Colo., a Cretaceous symposium of Colo. Write: 
Kretz, 722 Patterson Bldg., Denver. Guidebook. 

Oct. 15-17—NEW MEXICO GEOL. SOC., general 
geology of West Central New Mexico; write 
NMGS, Box 27, Socorro, N.M. Guidebook. 

Oct. 18—ILLINOIS STATE GEOL. SURV., field 
trip of Coal Measures of Washington Co., IIl. 


You saw it in Geo imes... 


A MANUAL OF MICROPALEONTOLOGICAL 
TECHNIQUES is being compiled by James 
D. McLean who requests that research 
workers submit previously unpublished suc- 
cessful methods or techniques for possible 
inclusion in this loose leaf booklet. Write 
to McLean Paleontological Laboratory, 
P. O. Box 916, Alexandria, Virginia. 


Busby, Box 
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Some aspects of geology—for instance, 
volcanoes erupting, or waves breaking on 
a rocky coast, or skindivers mapping the 
ocean floor—are best illustrated with mo- 
tion pictures; but many other things can 
be shown better with the aid of still pic- 
tures which remain on the screen as long 
as the instructor lectures. 

Each year many pictures and illustrations 
of outstanding merit appear in the litera- 
ture. Similar material may go into com- 
pany files, perhaps never to be seen again. 

If the best of this, but only that portion 
for which copyright restrictions do not 
apply, could be assembled by subject, and 
35 mm filmstrips of it prepared, teachers 
would have a ready source of up-to-date 
illustrative slide material. A guide prob- 
ably should accompany each filmstrip to 
give source credit and explain each picture. 

The assembly of truly superior illustra- 
tions would entail careful search through 
much source material, and would require 
considerable time. But successful comple- 
tion of such a task would provide potent 
aids for the improvement of geologic 
teaching. 

Is anyone interested in choosing a sub- 
ject and tackling this? 


FILMS OF INTEREST 


CoME AND Finp ME. 16 mm. Sound. 
Color. 24 minutes. 1957. A well-planned 
film picturing exploratory operations by 
an oil company. Animation depicts basin 
development and entrapment of hydro- 
carbons. Then comes leasing of the land, 
mapping by geological and geophysical 
crews, and drilling, coring and logging of 
the exploratory holes (producers, no less! ). 
Relatively non-technical but carefully 
filmed. For all but the experts. Distri- 
BuToR: Pure Oil Co., 35 E. Wacker Drive, 
Chicago 1, Illinois. 


MINING FoR NICKEL. 16 mm. Sound. 
Color. 43 minutes. 1955. After briefly de- 
scribing some techniques used in the search 
for nickel ores, this film focuses on the 
Sudbury sulphide deposits, and with use 
of animation shows the methods (open 
pit, square set, cut and fill, shrinkage, 
blasthole, and caving) used to mine the 
ore. For those interested in economic and 
mining geology. Distrisutor: Rothacker, 
Inc., 729 Seventh Ave., New York 19, N. Y. 
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Radiocarbon Supplement 


The American Journal of Science an- 
nounces the establishment of a Radiocar- 
bon Supplement to be devoted wholly or 
largely to publication of radiocarbon date 
lists from laboratories in various parts of 
the world. Professors Richard Foster Flint 
and Edward S. Deevey, Jr., are the editors. 

Volume 1 of the Supplement will appear 
in May 1959. Thereafter, one volume will 
appear each year. The Supplement will be 
separate from the American Journal of 
Science and will be sent to a separate sub- 
scription list. The price of Volume 1 has 
been set at $2.50. 

E. A. Olson and W. S. Broecker of the 
Lamont Geological Observatory have con- 
tributed the Supplement’s first paper. It 
appeared in the January 1959 number of 
the American Journal of Science as an il- 
lustration of the Supplement’s subject mat- 
ter and will be reprinted in Volume 1 of 
the Supplement. 

The office of the Radiocarbon Supple- 
ment is the same as that of the American 
Journal of Science: Box 1905A, Yale Sta- 
tion, New Haven, Connecticut, U.S.A. 





DARWIN CENTENNIAL 


observed at 
Univ. of Illinois 


The 1959 spring semester has been des- 
ignated at the University of Illinois as the 
“Darwin Centennial Semester” to com- 
memorate the 100th anniversary of Dar- 
win’s The Origin of Species and its im- 
pact on culture. The following lecturers 
have been invited to participate: 


PROFESSOR JOHN W. WELLs, Department 
of Geology, Cornell University. “Geology, 
Darwin, and Biology.” 

PROFESSOR BERT JAMES LOEWENBERG, 
Department of History, Sarah Lawrence 
College. “Darwin, Darwinism, and His- 
tory.” 

PROFESSOR WILLIAM [IrviNE, Depart- 
ment of English, Stanford University. 
“The Influence of Darwin on Literature.” 

ProFEssoR HANNES LAVEN, George A. 
Miller, Visiting Professor of Zoology, Uni- 
versity of Illinois, and Geneticist, Max 
Planck Institute, Tubingen, Germany. 
“Evolution in Mosquitoes.” 











The variety of separations made possible by the 


FRANTZ 


{SoDvNanic 


Magnetic 
SEPARATOR 





ISODYNAMIC Magnetic Separator is practically infinite. 
Its use is limited only by the great number of magnetic 
minerals in nature—even many not usually thought of 
as magnetic—and their range of susceptibilities. 


Peculiar to the ISODYNAMIC Separator is the special 
configuration of the pole pieces which accounts for its 
exceptional selectivity. This results in a constant force 
on a particle of given susceptibility, regardless of its 
position in the operating space. 


Send for BULLETIN 137-1! 


S. G. FRANTZ CO., INC. 
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INCLINED FEED 
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Cable Address: 
MAGSEP, Trentonnewijersey 
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INTRODUCTION TO GEopuysics by Benjamin 
F. Howell, Jr.,. McGraw-Hill, New York, 
1959, 399 pp., $9.00. 


This book is a first—the first compre- 
hensive text in English designed to treat 
solid-earth geophysics at the undergraduate 
level. As author Professor Howell, who is 
head of the department of Geophysics and 
Geochemistry at The Pennsylvania State 
University, states, this book might well 
have been called “Introduction to Plutol- 
ogy,” since the subterrain is the area with 
which it is concerned. As such, it is a 
complete, beautifully written and _illus- 
trated compendium and comment on the 
present state of knowledge of the earth’s 
interior. 

Dr. Howell has performed a thoughtful, 
adroit job of dealing with not only the 
observations but the various theories deal- 
ing with the origin and status of our 
planet as we know it. The author, a com- 
petent geologist as well as geophysicist, 
has not neglected to use and coordinate 
geological data into his orderly scheme of 
things, nor has he neglected geophysical 
instrumentation and mathematics. 

This lucid, valuable book is a must for 
the library of the geophysicist and geol- 
ogist alike. While it does not deal directly 
with exploration, the fundamental data 
and ideas presented should be the back- 
ground of all exploration. Before this book, 
the acquisition of such complete informa- 
tion by the student was a long tedious 
process seldom accomplished; Dr. Howell 
includes thirteen pages of references for 
those who wish to go further on any par- 
ticular subject. 


There are abundantly illustrated chap- 
ters on origins, temperature, isostasy, tec- 
tonic forces, geomagnetism, and terrestrial 
electricity. There are six chapters on 
earthquakes and seismology which are 
worth the price of the text. The recent 
tremendous advances in geochronology are 
developed in one chapter, and another 
chapter is an excellent treatise on mountain 
building. The twenty-four chapters in all 
are fascinating reading. 

P.L.L. 


BIBLIOGRAPHY AND INDEX ON URANIUM 
AND THORIUM AND RADIOACTIVE OccuR- 
RENCES IN THE UNITED STATES, Part V, 
compiled by Margaret Cooper, GSA Spe- 
cial Paper 67, 472 pp., Geological Society 
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of America, 419 West 117th St., New 
York 27, N. Y., 1958, $6.75. 


Contains bibliographic references to oc- 
currences in Connecticut, Delaware, IIli- 
nois, Indiana, Maine, Maryland, Massachu- 
setts, Michigan, New Hampshire, New 
Jersey, New York, Ohio, Pennsylvania, 
Rhode Island, Vermont, and Wisconsin. 


Price List oF Maps & Pusiications, Feb- 
ruary 1959, Kentucky Geological Survey, 
307 Mineral Industries Building, Lexing- 
ton, Ky. Free on request. 


First SUPPLEMENT TO BIBLIOGRAPHY ON 
Marne GeEoLocy 1836-1957, 10 pp., 
1959, Maine Geological Survey, Augusta, 
Maine, $0.10. 


Supplements 143 page 1836-1957 bibli- 
ography, listing 55 publications on Maine 
geology issued since that time. 


BIBLIOGRAPHY OF ENGINEERING SEISMOL- 
ocy, 2nd Ed., by E. P. Hollis, 144 p., 
1958. Earthquake Engineering Research 
Inst., 465 California St., San Francisco 
4, Calif. $4.50. 


Over 2,000 entries and cross references 
classified under four major headings; is a 
revision of the 1954 edition. 


PuncHED Carps: Their application to 
Science and Industry,. Edited by R. S. 
Casey, J. W. Perry, M. W. Berry and 
Allen Kent, 2nd Edit. 1958, 697 pp., 
Reinhold Publishing Corp., 430 Park 
Ave., N.Y. 22, N.Y. $15.00 


A handbook by qualified experts which 
provides information on the application of 
both hand- and machine-sort cards in the 
storage and retrieval of information. Con- 
tains an annotated bibliography on the 
uses of punched cards. 


INTRODUCTION TO MininG GEoLocy, VOL. 
I, Text pp. 710, Vol. II, Illustrations, 
pp. 368, by Bohuslav, Stoces, published 
in English 1954, reissued 1958, Perga- 
mon Press, 122 E. 55th St., N.Y. 22, 
N.Y., 2 vols. $12.00 


An over-all treatment of mining, from 
exploration through mining methods, or- 
ganization and administration by the promi- 
nent Dr. Stoces, Czechoslovakian mining 
authority, with the editorial aid of E. H. 
Wisser in the preparation of the English 
version. 
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Among the new books celebrating the 
Centenary of the oil industry, one of the 
best is Hildegarde Dolson’s THe GREAT 
Ormporabo (Random, 1959, $3.95). In this 
informal account of the Pennsylvania boom, 
1859 to 1880, journalist Dolson pictures 
life in the camps, and relates the activities 
of some mighty fragrant characters; writ- 
ten in lively style and with great good 
humor. Veterans of the Pennsylvania rush 
went to California in the 1870’s, and were 
among the founders of the Union Oil Co.; 
the ups and down of this great “independ- 
ent” are enjoyably traced in THE BLAck 
Bonanza, by Earl M. Welty and Frank J. 
Taylor (McGraw-Hill, 2d ed., 1958, $5). 

J. Stanley Clark’s THe Ow Century (U. 
of Oklahoma Press, 1958, $3.95) is a 
scholarly history of American oil; drilling 
and productiong the rule of capture, waste 
and the rise of conservation techniques, 
and the problem of imports are topics 
stressed in this readable volume. 

Those of us old enough to remember the 
scandals of the Harding regime and the 
subsequent trials will enjoy their retelling 
in M. R. Werner's Teapot Dome ( Viking, 
1959, $5); written in a clear, unemotional 
style which warrants a stronger fillip of 
indignation. Surely the last man to be 
mixed up in such doings would be Isador 
Molk, Lithuanian Talmud scholar and 
refugee, whose off-beat but appealing 
autobiography THE MAKING OF AN OIL 
Man (Citadel, 1958, $3.75) relates his 
entry into the Mid-continent oil industry 
during the Depression, via the junk and 
pipe business. 

A veritable oil encyclopedia is engineer 
G. A. Purdy’s PETROLEUM, PREHISTORIC TO 
PETROCHEMICALS (McGraw-Hill, 1958, 
$15). Among subjects treated are the his- 
tory of petroleum, its geology, chemistry, 
transportation, uses, by-products, and espe- 
cially its refining; well illustrated and 
rather strongly Canadian. 

DrEsERT ENTERPRISE, THE MIDDLE East 
Om Inpustry IN 1Ts Loca ENVIRONMENT, 
by David E. Finnie (Harvard U. Press, 
1958, $5), is a most interesting survey of 
the enormous problems involved in oper- 
ating wells and refineries in a turbulent 
Arab world; well documented and largely 
based on first-hand observations. 


24 





One Hundred Years —contd. from page 7 


ods. The whole industry, geologists and 
non-geologists alike, came to believe that 
unless it had a closing structural contour, 
a prospect was not worth drilling. 

The foolishness of this limited view was 
forcibly pointed out to the profession by 
A. I. Levorsen in his presidential address 
to the A.P.P.G. in 19386 (29). He showed 
that in the U. S. almost all the closed 
structures within reach of the drill had 
been found. “Of the 22 largest oil pools 
in the U. S.,” he said, “more than half of 
the production was obtained from pools 
in which the dominant trap-making element 
was a change from porosity to non-poros- 
ity. Not a single one of these pools of 
stratigraphic type would have been dis- 
covered by our present orthodox geologi- 
cal methods unless it happened that there 
was a local dome or anticline present with- 
in the area of the pool.” Large reserves of 
oil still lay untested in sands down the 
flanks of known anticlines, below regional 
unconformities hidden by later sediments, 
and in wedge belts of porosity. Levorsen’s 
address was immediately taken to heart by 
most thinking geologists. However, so 
deeply entrenched was the anticlinal 
theory that it was years before his ideas 
were widely accepted, and it has only been 
in the last 5 or 10 years that a prospect 
without structural closure was accepted for 
drilling by oil company management. 
This may have been because structure con- 
tours appear precise and quantitative while 
stratigraphic factors are often vague and 
“nebulous,” and less easily predictable. 

The trend towards greater use of sedi- 
mentary factors received impetus from 
W. C. Krumbeim who showed in 1939 (30) 
that complex sedimentary properties can 
be reduced to relatively simple numbers 
by means of mathematical statistics. These 
numbers can then be contoured and used 
to predict sand conditions in the same 
way that structure contours can be used to 
predict structure. After the war the 
American Petroleum Institute sponsored a 
study by the Scripps Institute of Oceanog- 
raphy of the recent sediments of the north- 
ern Gulf of Mexico. During the past few 
years several of the major oil companies 
have also conducted investigations of re- 
cent sediments and sedimentary processes. 
Since the days of Lyell it has been known 
that the present is the key to the past, but 
geologists often forget this and try to 
dream up hypotheses to explain what they 
see in the rocks. These studies of recent 
sediments have added greatly to our abil- 
ity to interpret what we see in the rocks 
and well cuttings. 
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ORIGIN AND MIGRATION OF OIL 


The geologists of Col. Drake’s day, Silli- 
man, Rogers, Lesley, and Carll, all be- 
lieved that oil was the product of: the 
animal or vegetable remains buried in the 
carbonaceous shales commonly found asso- 
ciated with the oil pools. They believed 
that it was transformed from them by some 
unknown chemical process, and migrated 
to the reservoirs where it is now found in 
some obscure manner. In spite of a hun- 
dred years of study, experiment, and spec- 
ulation, we know hardly any more today 
than they did. 


In the 1870’s it was discovered that 
hydrocarbons could be synthesized from 
certain metallic carbides, and theories of 
an inorganic origin of oil were discussed 
by certain chemists. These ideas were 
never accepted by geologists, and when 
it was later found that oil contains sub- 
stances which will rotate the plane of 
polarization of light, and also certain mo- 
lecular structures called porphyrins which 
could only have been formed in living 
organisms, the chemists also abandoned 
them. Supported by the American Petro- 
leum Institute, Parker D. Trask in 1926 
undertook a study of recent marine sedi- 
ments, and he later studied ancient sedi- 
ments associated with oil pools (31). Al- 
though he failed to find measurable 
amounts of petroleum, he did show that 
nearly all important oilfields are asso- 
ciated with organic shales containing from 
4 to 5 percent organic matter. 


In 1942 the American Petroleum Insti- 
tute undertook another project searching 
for the mechanics of the transformation 
of organic matter into petroleum. Distin- 
guished chemists, physicists, and biologists 
at three universities worked for several 
years (32). They were unsuccessful in 
finding the chemical reactions although 
they did learn a great deal about various 
processes, especially the effect of anerobic 
bacteria on the sea bottom in forming a 
chemically reducing environment favor- 
able to the preservation of the organic 
matter when it is buried. 


During the past 10 years several major 
oil company laboratories, using analytical 
methods not available to Trask, have suc- 
ceeded in finding petroleum-like hydro- 
carbons in both ancient (33) and recent 
(34) sediments. The quantities are very 
small, and neither the chemical origin of 
these hydrocarbons, nor the manner in 
which they are concentrated in oil pools 
is yet known. 
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Tue Future oF Om GEOLOGY 


Prospecting for oil involves the drilling 
of 10 to 20 dry holes for each discovery. 
Many oil discoveries have been made as 
a result of random drilling. Nowadays few 
wells are located without geological ad- 
vice, but discoveries are often made where 
the geology turns out differently from what 
was predicated. No one any longer ques- 
tions the value of geologists to the indus- 
try, but this difficulty in predicting the 
location of oil pools indicates that oil 
geologists still have a long way to go. This 
fact is recognized by the major oil com- 
panies who, since the war, have all estab- 
lished geological research departments. 

In the past petroleum geology made its 
most notable strides when it enlisted the 
help of other fields of science, especially 
physics. In the 1930’s geophysical methods 
tremendously increased the effectiveness of 
wildcatting. In the 1940’s the geophysicists 
sometimes felt that only structural consid- 
erations were important and that they 
could make recommendations independ- 
ently from the geologists. During the past 
ten years geologists and geophysicists 
have been working together effectively on 
the new and challenging objective of de- 
termining stratigraphic factors by geophy- 
sical methods. In a somewhat similar man- 
ner the efficiency of oil recovery was im- 
proved by the contributions of physicists 
to the study of reservoirs. There is a cer- 
tain tendency at present in this field also 
to underrate the importance of strati- 
graphic factors and to consider reservoirs 
as if they were ideal and mathematically 
predictable. Future progress will come 
when geologists and engineers work to- 
gether to first ascertain the geological con- 
ditions and then take advantage of them 
in designing recovery processes. 

It seems probable that the biggest future 
advances will be made with the aid of the 
chemists. The area of greatest ignorance 
in oil geology is in the field of origin and 
migration, and this is the place where a 
new discovery would do the most good. 
Even minor improvements in our under- 
standing of these processes would enable 
us to use our information more effectively. 
The discovery of a new principle like the 
anticlinal theory would revolutionize the 
whole art of prospecting. 


REFERENCES 


References have been listed at end of 
Part I appearing in GeoTimes, Vol. III, 
No. 6, p. 25, March 1959. 
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Dear Sir: 


I believe congratulations and a hearty 
vote of thanks are due Mark W. Pangborn, 
Jr., for his very excellent and timely article 
entitled “Some Targets for Popular Writ- 
ing on Geology.” 

I am 14 and vitally interested in geology. 
I have long felt the need for some good 
books on mountain physiography, desert 
geology, and so forth. I have a few texts 
on physical geology and historical geology, 
but they touch on these subjects only 
briefly. 

I, specifically, would like to see a good 
book on the fossils of Southern California. 

I sincerely hope that this article has af- 
fected others as it has me, especially 
authors. 

I would also like to take this opportu- 
nity to thank the staff of “GeoTimes” for 
the excellent magazine they turn out. I 
receive GeoTimes from my uncle and 
appreciate it very much. 


Sincerely yours, 


RosBert M. PETERSON 
Oxnard, California 
Dear SaM: 

This textbook definition has drygulched 
me: “Fossils are the remains of any rec- 
ognizable organic structures preserved since 
prehistoric time.” My _long-treasured 
“lucky” horse tooth goes to the man who 
shows me the way out. 


As always, 
Dr. GRABENHORST 


P.S. Should I send my old beverage cans 
to the Smithsonian? 


Dear Epiror: 


This is an attempt to “blow off” some 
steam, to-wit: 


Reference: Science 129, 552-53, 2-27- 
1959. 


Comments: Is not this “innocent” news 
item a rather “sad” commentary upon 
geology as a scientific discipline, a cultural 
science, and/or a science useful to modern 
society? 

Are there not among all the AGI mem- 
bers some who can make some phases of 
geology understandable and fascinating to 
any reasonably competent teacher of 
science in secondary schools? Could not 
the teacher of biology, chemistry, and/or 


26 





physics in high schools be given a back- 
ground whereby appropriate geologic data 
and illustrative materials could be woven 
into the fabric of science presentation? 

Among 56 directors of science programs 
listed for teacher-recipients of NSF grants, 
four only appear to be advisors on geology: 
two are chemists, one a biochemist, and 
one is a biologist (presumably). Where 
are the geologists? 

Geology does not need to be a unit in 
the crowded curricula of high schools (al- 
though I would argue long for it). Yet, in 
this age of utter dependence upon geology, 
teachers of science in secondary schools 
should have enough understanding of 
geology to give their students an appre- 
ciation of its educational aspects and its 
indispensability in modern activities—per- 
haps, even in national security! 


Sincerely, 
ARTHUR BEVAN 


Dear Epiror: 


I read with interest the historical note 
in one of your last issues of 1958 concern- 
ing the preliminary steps that led up to 
the founding of the A.G.I. In it you paid 
a nice and well deserved tribute to Lincoln 
Thiesmeyer. I can contribute a tiny bit of 
information regarding his presence. He 
was the officially appointed representative 
of the Association of College Geology 
Teachers, now known as the Association 
of Geology Teachers. 


As you know it is customary when a new 
organization is being considered that all 
interested parties or groups may attend 
or send representatives. Dr. Thiesmeyer 
was a former president of the A.G.T. and 
was available to attend the meeting. As 
president of the A.G.T. at that time it was 
my privilege to appoint him. As a piece of 
unrecorded history it has always been inter- 
esting to me to realize that although the 
official representative of the A.G.T. played 
a valuable part in establishing the A.G.T. 
it took the A.G.I. several years to recog- 
nize the A.G.T. as an official cooperative 
organization. The delay is forgotten now. 


Very sincerely yours, 


PERCIVAL ROBERTSON 
Professor Emeritus, 
The Principia College 
Former President A.G.T. 
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Attention Geologists 


NOW—ao folder 3”x4” containing mounted sand grains in 
6mm. to 2mm. (Wentworth 
ination of correct sand sizes 


ROCK CHIPS 


by SANDSTONE SAM 





FROM THE PENS OF STUDENTS .. 


Permeability—“That means that when it 
is once a rock, it is always a rock; it don’t 
change.” 
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Facies fauna—“is a fossil found in the u dacuin 
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Physco-ceramics—“a course listed in a min- 
eral industries catalogue for crackpots.” 
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The folder is intended to fill the need of field geologists for 
@ standard of comparison in describing drill cuttings, cores, 
surface samples, etc., where consistently accurate grain size 
description is of geological value. 


Gondwana Land—“is land that usually 
isn’t useful for anything.” 





The folder is of a convenient pocket size and of durable con- 
struction. It has the advantage of enabling a direct visual 
comparison of the size of the sand grains to be described by 
placing them in the windows of the folder containing grains 
of the — size. The comparison thus obtained is indepen- 

dent of the — = i meivenon used, and does not cause 


On mineral exploration—“In recent years 
the wandering donkey has been replaced 
by the trained geologist. The geologist 
may be more expensive than the donkey 
but he is far more dependable.” Geological Seectally Ge. 
P.O. BOX 8337 BRITTON STATION 
OKLAHOMA CITY, I4 OKLAHOMA 


the ine 2 confusing scale in an expen- 
sive reticule which is “ditto to focus and obstructs the field 


(SsS note: Well, we can hope he is.) 











. the sand sample that can’t be identified 
when it reaches the lab— 


THIS handful of sand 
can cost you thousands of dollars! 


the sample that could influence decisions concerning 
future ig of an entire field—the sample that 
is lost forever . . . because of a faulty container. 
Sand samples are important. They cost at least $2.00 each 
to collect and process. Yet up to 25% are dumped uncut 
because of illegible tags or inferior bags. Lost is the 
investment in handling costs. Forever lost is valuable 






PROTEXO BAGS 

e Strong e Sift-proof 

e Geologist-designed 

e Highest Quality Cambric Cloth 


MAGIC MARK TAGS 

e Water-Insect-and Mildew-proof 

e@ Guaranteed to keep even ordinary 
pencil markings legible. 


information. Stop such losses with HUBCO PROTEXO 
SAND SAMPLE BAGS. 
We’d like to tell you the whole story behind HUBCO 


Protexo Bags. For more information, a sample and dealer’s 
name, mail in the coupon. 























| HUTCHINSON BAG CORPORATION Dept. G-T 
| P. O. Box 868, Hutchinson, Kansas 
| Name. 
| c - 7 
HUBCO Protexo Bags | 
were designed with | ae 
the GEOLOGIST in mind. | _ City. State. 
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CLASSIFIED ADS... 


Rates per line per insertion 





No. of times 1 2 4 8 
PosITIONSs WANTED -..$0.50 $0.30 
Vaan .............. 1.50 1.00 
SERVICES-SUPPLIES _.... 2.25 1.50 
CONSULTANTS .. 2.25 1.50 
One INcH Box —._..... 25.00 22.50 21.25 20.00 


No discounts. AGI Box Number $2.00 extra. 
Minimum charge $2.00. All classified advertisers 
will be billed, do not send advance payment. Ad- 
dress all communications to AMERICAN GEOLOGICAL 
INSTITUTE, 2101. Constitution Ave., N.W., Wash- 
ington 25, D. C. Rates effective July 1, 1958. 





VACANCIES | 


MONTANA STATE UNIVERSITY, Missoula, 
Montana, plans to add two staff members in 
September, 1959. Must have Ph.D.’s; will teach 
average of 8 credits per quarter; research en- 
couraged in this young, growing department. 
Must have backgrounds in invertebrate paleon- 
tology or mineral deposits. Will teach those 
courses plus some allied courses and/or begin- 
ning courses. Write Chairman, Geology Depart- 
ment. 


DARTMOUTH COLLEGE, Hanover, N. H. Gla- 
cial geologist-geomorphologist for an opening 
in September, 1959. Ph.D. required. Prefer- 
ence to younger men. Salary and rank depend- 
ent on qualifications. 


TEACHING POSITION requiring Master’s or 
Ph.D. degree and ability to teach undergrad- 
uate courses in mineralogy, petrology, struc- 
tural, and economic geology. Rank and salary 
dependent on qualifications. Prior experience 
desirable, but not essential. Write: R. E. Jans- 
sen, Chairman, Dept. of Geology, Marshall 
College, Huntington 1, W. Va. 


APPLICATIONS are invited for the position on 
the staff of the Department of Geology in the 
rank of Assistant Professor on the salary scale 
$5400-100-7000 to teach paleontology and stra- 
tigraphy. Contribution by the University up to 
$750 made towards moving expenses. Curric- 
ulum Vitae, a recent photograph and the names 
of three referees should accompany the ap- 
plication to the President of Memorial Univer- 
poet of Newfoundland, St. John’s Newfound- 
and. 


PHOTOGEOLOGIST with experience in geo- 
logical mapping to work on various reconnais- 
sance projects in the Northwest. Training 
and experience in economic geology essential. 
Opportunity to inaugurate and supervise sec- 
tion of newly reorganized department. Con- 
siderable travel during summer months. Salary 
open. Write D. W. Lindgren, Chief Mining 
Geologist, Northern Pacific Railway Company, 
Northern Pacific Bldg., St. Paul 1, Minnesota. 


ANTARCTIC POSITIONS in traverse geophysics 
and glaciology for austral summers 1959-1960, 
1960-1961, and austral winter 1960. Salary 
range: $6,000 to $10,000 plus isolation allow- 
ance, food, clothing. Applications considered 
through June 1959. Send education and expe- 
rience resume to: U. S. Antarctic Research 
Program, Arctic Institute of North America, 
1530 P Street, N.W., Washington 5, D. C. 
Attention: R. W. Mason. 


CAPITAL UNIVERSITY, Columbus 9, Ohio. 
Teaching position beginning September 1959, 
full-time, undergraduate courses, especially 
mineralogy, economic geology, and related sub- 
jects, with some general geology-geography. 
Apply to Professor Ralph H. Bond, Depart- 
ment of Geology. 

STRATIGRAPHER-PALEONTOLOGIST, Ph.D. 
To teach Historical, Paleontology, Stratigra- 
phy, Structure, Field Methods. Prefer man with 
experience in Marine Geology for opportunities 
in research and teaching. Probably Assistant 
Professor rank. Submit qualifications to Agatin 
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T. Abbott, Chairman, Department of Geology 
and Geophysics, University of Hawaii, Hono- 
lulu, Hawaii. 

UNIVERSITY OF NEVADA, Reno, opening 
September 1959 for lecturer in paleontology, 
petroleum geology. One year appointment, with 
possible one year extension. Teaching 
restricted to two courses per semester. Re- 
mainder of time collecting and curating fos- 
sils. For full details apply to: E. R. Larson, 
Chairman, Department of Geology. 

GEOPHYSICIST opening as sales and field tech- 
nical representative over several states area 
for consulting engineering firm using our own 
portable seismographic equipment in commer- 
cial vibration studies, primarily in the blast- 
ing field. Seismic crew observer training 
helpful. Send summary of training and expe- 
rience. Box # 108. 





| POSITIONS WANTED 


BOX 398. WHO NEEDS A 29 year old, married 
exploration geologist with varied mineral de- 
posit experience who can write? Has written 
articles and reports for all levels of geological 
interest and knowledge. Open to any attrac- 
tive offer. 


BOX 481. RESEARCH et ei GEOLO- 
GIST-STRATIGRAPHER, 30, M.S. Extensive 
experience in most risen diy U.S. and Canada. 
Have utilized newer exploration tools; Entropy 
Lithofacies mapping, Gamma-Halo surveys, 
porosity maps, moment maps, etc. Desire posi- 
tion of responsibility in research or exploration. 
Executive ability. 

BOX 483. PETROLEUM-GEOLOGIST, M.S. 
30. Diversified experience; subsurface, re- 
search, teaching. Knowledge of Texas, mid- 
cont., Rocky Mts., Appalachian, Canada. Cre- 
ative thinker, aggressive, proven oil finder, 
capable of organizing or operating exploration 
or research group. Desire domestic or foreign 
position of responsibility. 

BOX 536. GEOLOGIST, Ph.D., 30, family, desires 
teaching and research position in college or 
university, or research work with petroleum 
company. Principal fields micropaleontology 
and stratigraphy. Also proficient in sedimen- 
tology and petrography. Industrial and teach- 
ing experience. 


BOX 547. GEOCHEMIST-MINERALOGIST, 
Ph.D., 34, married. Desires academic position, 
preferably one that combines teaching and 
research. Interested in crystal chemistry, 
phase rule, and synthetic mineralogy. Ex- 
perienced in experimental geochemistry, mi- 
croscopy, and x-ray diffraction. Publications. 


R. P. NODDEN, GEOLOGIST, 28 B.S. in June 
1958. Single, veteran. Desires position where 
hard work will lead to advancement. Will 
work anywhere in U. S. or in foreign field. 
Box 457, Moncks Corner, South Carolina. 


BOX 552. GEOLOGIST, Ph.D., 34, married. 
ires permanent teaching position in small 
to moderate size school and town, preferably 
in south or west. Broad geological back- 
ground in teaching and research, especially 
in sedimentary rocks, principles of stratig- 
raphy, petroleum geology, and_ mineralogy. 
Presently employed as geologist by major oil 
company. 

BOX 558. GEOLOGIST, B.S. in goolosy, 27, 
veteran, married, g 
heavy in geology, mathematics, a po 
Some M.S. work. One year subsurface petro- 
leum experience, minor mineral experience. 
Desires responsible petroleum, mineral, or 
academic position. 

BOX 559. GEOLOGIST, M.Sc., 6 yrs. experi- 
ence, West Texas, Venezuela and Libya; in- 
terested in electric log analysis and interpreta- 
tion, facies studies. U. S. G. S. rating G-11, 
will travel; excellent references. Interested in 
petroleum industry and/or teaching. 

BOX 562. PALEONTOLOGIST. Ph.D., 32, 

. 4 years industrial and research ex- 
perience, 4 years teaching ee 
cialities try and pal Some 
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Spot oil formations ata glance... 
plot them faster...with BALPLEX 


Now you can explore miles in minutes... in revealing 3-D... 
on a table-top. With a Bausch & Lomb Balplex Plotter 

you “translate” aerial photography into vivid stereo models. 
Areas of interest, such as oil dome structures, are readily 
identifiable. If you’re exploring for oil or ore, it will 

pay you to find out more about Balplex. 
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BAUSCH & LOMB OPTICAL CO. 


MAIL COUPON FOR DATA >| 89640, St. Paul Street, Rochester 2, N. 
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POSITIONS WANTED—Continued 


experience in oceanography. Desires teaching 
position with time for research starting 
September 1959. 

Box 564. GEOLOGIST, 31, BS, family. Seven 
years experience in all phases mineral explora- 
tion, principally uranium. Desires challenging 
work and better ch for adv t. Writ- 
ten numerous reports and papers. Some super- 
visory experience in addition to research. Ac- 
customed to dealing with the public. Domestic 
or foreign. 

Box 566. GEOLOGIST, Ph.D., 40, family. Cur- 
rently teaching with five years experience in 
mineralogy, petrology, economic geology, struc- 
tural, and related courses. Wishes to relocate 
in teaching position. 


Box 567. SURFICIAL GEOLOGIST, 28, single, 
M.S., soils-testing experience, seeks employment 
in New England. 


Box 568. GEOLOGIST, B.A. 1956, Veteran, 25, 
married. Desires trainee position in any phase 
of Geology or allied field. Experience will be 
chief remuneration. No reasonable offer turned 
down. Foreign or domestic. 

Box 569. ASS’T PROF., Ph.D., 43, family, 7 
years of geological College and University 
teaching. Considerable varied field experience. 
Prefers teaching Stratigraphy, Structural Geol- 
ogy, General Geology and Mapping. Looking for 
better teaching position and location in area 
of more varied geology than where presently 
situated. 

Box 570. GEOLOGIST, Ph.D., now teaching, de- 
sires summer stratigraphic work on Upper 
Cretaceous of Rocky Mountain region. 

Box 571. GEOLOGIST, ASS’T PROF. in State 
University desires permanent research position 
in stratigraphy and allied studies with petro- 
leum company. 

Box 572. GEOLOGIST, M.A., 30, married, ex- 
perienced in subsurface investigation with 
sound academic knowledge in Soi] Mechanics, 
desires position as Engineering Geologist or 
Soils Engineer. Interested in all phases of 
engineering geology. Will work domestic or 
foreign. 

Box 574. SEISMOLOGIST, Party Chief, Geo- 
physicist. 6 years broad geographical experi- 
ence, seeks more challenging position, better 
pay. Will consider foreign. 

Box 575. GEOLOGIST, Ph.D., 31, family. Five 
years research-teaching experience. Desires per- 
manent teaching appointment at schoo] with at 
least moderate library and equipment facili- 
ties. Petrography-petrology, optical crystallog- 
raphy, mineralogy, structural and field geology. 
Some groundwater and sedimentary petrology. 
Publications. Available Sept. °59. 

Box 576. GEOLOGIST, Ph.D., with several years 
experience in structure, stratigraphy and areal 

pping. Desire teaching position in midwest- 
ern or western U.S. 


Box 577. GEOPHYSICIST, B.S. in Geophysics. 
Five and one-half years diversified experience 
in seismic computing and interpretation. Desire 
responsible work in geophysical interpretation. 
Willing to work anywhere, including foreign. 
Presently employed. 


BOX 578. PETROLOGIST-SEDIMENTOLOGIST, 
34, Ph.D. from leading University. Broad ex- 
perience in al] phases of sedimentation, petrog- 
raphy, mineralogy-crystallography, stratigraphy 
and geochemistry, also petroleum and struc- 
tural geology. Active research in quantitative 
interpretation. Seeks teaching position in Uni- 
versity or College. Excellent references, teach- 
ing experience, research publications. 

Box 579. GEOLOGIST, Ph.D., 29, family, desires 
teaching position in good University or College. 
Principal interests: Stratigraphy, Structure, 
Tectonics, Sedimentology. 

Box 581. GEOLOGIST, M.S., May 1958, 27, mar- 
ried, veteran. Interest in all phases of Geol- 
ogy. Scant hydrogeochemical field survey ex- 
perience. Presently engaged in missiles engi- 


30 








neering work. Desire foreign or domestic posi- 
tion. on t 


Box 582. GEOLOGIST, 37, B.Sc. Presently doing 
graduate work. Seven years experience domes- 
tic and foreign in Mineral Exploration and 
Mine resident work. Spanish. Available June. 
Excellent references. 


Box 583. CONSULTING GEOPHYSICIST, B.S., 
24 years experience in principal oil producing 
areas of United States. Specialist in seismic 
reflection interpretation. Outstanding record of 
successful oil and gas finding. Have concrete 
ideas concerning drilling prospects. Available 
on a full time basis or part-time retaining 
basis. Excellent health and references. Free 
to travel. 


GEOLOGY MAJOR: Wants summer employment 
for experience. Will do anything. Phila. or 
Jersey shore preferably. W. Lohmann, Dickin- 
son College, Carlisle, Pa. 


Box 585. GEOLOGIST, experienced exploration- 
ist with diversified background in the Four 
Corners, Panhandle and Permian Basin. Pre- 
vious work includes sub-surface, supervision 
and seismograph. 


Box 586. GEOLOGIST, Ph.D., 35, married, back- 

ground in Pleistocene geology, geomorphology, 

ology, clay mineralogy, petroleum geology. 
Desires research and/or teaching. 


Box 587. GEOLOGIST, Ph.D., 8 years experi- 
ence in stratigraphy, structural geology, pale- 
ontology, regional geology, subsurface, well 
sitting, executive work, Rocky Mts., Midwest, 
Africa, with major and independent oil com- 
panies, seeks challenging position, domestic or 
foreign. Capable of organizing exploration 
group, and stratigraphical laboratory. Speak, 
read and write fluently French, German. Avail- 
able immediately. Presently in Europe. Ex- 
cellent references. 


Box 588. STRATIGRAPHER-SEDIMENTOLO- 
GIST-MICROPALEONTOLOGIST. Now teach- 
ing graduate and undergraduate level at Big 
Ten university, and completing Ph.D. Desires 
permanent connection college or laboratory. 
Present status temporary and in relief. Eight- 
een years petroleum geologist 11 of these in 
research, 4 as research supervisor. Two years 
teaching. Large publications list. Available 
Aug. 1959. Age well under 50. 


Box 589. GEOLOGIST, B.S. with 814 years expe- 
rience in exploration and evaluation of varied 
mineral deposits. Experienced in planning and 
supervising all types of exploration programs. 
Good grasp of mineral economics. 32, family. 
Seeks position in mining industry or related 
field with challenge and interesting potential. 

Box 590. GEOLOGIST, Ph.D., 37, family. De- 
sires permanent teaching career. 6 years uni- 
versity teaching experience in Physical & 
Historical Geology, Economic Geology, and 
Geomorphology. Qualified to teach Structural 
Geology and Geophysics. 4 years in geophysics 
with a major oil company. 


Box 591. GEOLOGIST-STRATIGRAPHER. M.S. 
Degree, 31, married, veteran, 2 years intensive 
training and experience in exploration with a 
major oil company in Canada. Secondary 
mineral survey experience. Wish to return to 
warmer climate. Available April. 


Box 592. ECONOMIC AND STRUCTURAL 
GEOLOGIST, Ph.D., 32, family, with diversi- 
fied survey, exploration, underground and 
teaching experience, desires permanent teach- 
ing post August 1959. Member Engineering 
Institute of Canada. Publications. 


Box 593. GEOLOGIST, B.S., MINERALOGIST, 
M.S. in June. Desires position with mining 
company, oil pany, or cial labora- 

tory. Any location. Resume sent on request. 


Box 594. PALEONTOLOGIST - GEOLOGIST, 
M.S., 27, married. Two years experience in 
micropaleontology and stratigraphy. Desires 
foreign position. Resume on request. 


Box 595. MINERALOGIST-GEOLOGIST, M.S. 
in May, married, 28, veteran with experience 
in electronics maintenance. Consider any offer. 
Available 1 June. R on r t. 
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Box 596. MINERALOGIST-GEOLOGIST, Ph.D., 
$2, married. 8 years teaching experience in 
many fields of geology (also chemistry). De- 
sires position combining teaching and research. 
Specialties: crystal chemistry, x-ray, and 
microscopy. 


Box 597. ASSISTANT PROFESSOR, 32, Ph.D., 
married. 614 years teaching experience at 
large eastern university; courses taught in- 
clude undergraduate mineralogy and petrology, 
graduate metamorphic petrology and volcan- 
ology. Presently hold NSF fellowship. Inter- 
ested in teaching similar courses at some 
western school; heavy teaching load no 
objection. 


Box 598. GEOLOGIST, M.S., 3 yrs. seismic and 
2 yrs. teaching experience. Desires a position 
with a major or an independent oil company. 
Available June 1959. 


Box 599. MINING GEOLOGIST, B.S., Univ. of 
Mo., year of graduate study Univ. of Colo., 
8 years extensive experience western U.S. and 
Africa in metallics, nuclear fuels, some non- 
met., familiar with geochemical, geophysical, 
airborne exploration methods, project coordina- 
tion, laboratory investigative procedures, min- 
ing methods. Special interest in geophysics. 
Directed geological departments of 3 private 
companies. Desire location or base of opera- 
tions in U.S. Available immediately. 


Box 600. GEOLOGIST, Ph.D., 34, Canadian, 
married, desires per t teachi career. 
Background in precambrian, economic, struc- 
tural, metamorphic and sedimentary geology. 
3 years government survey; 5 years research 
geologist with leading Canadian mining-explo- 
ration company. Available September 1959. 





B.S., 24, single, desires any position in the field 
of Geology, preferably with petroleum co. 
bg F. Fox, Jr., 1617 Penn St., Zanesville, 

io. 


Proved in Over a Billion 
Miles of Service! 











WARN HUBS } 


CUT HIGHWAY 
MILEAGE COSTS 


of 4-wheel drives! 
—, 


all makes 
of 4 w. ds. 
te 1¥2 tons 






REDUCE ©& 
REPAIRS ‘¢ 


— save gas, tires! © : 
Warn Hubs idle the front 
drive . 2 w.d.— the engine STOP FRONT 
has no dead load to push. Free- 
wheeling saves engine, gears, DRIVE WEAR, 
tires; improves pep, handling. 
Use 2 or 4 w.d. as needed — DRAG AND 
automatically, with Lock-O- 
Matics, manually with Warn 
Locking Hubs. See your dealer. 
WARN MFG. CO. 
Riverton Box 6064-GT 
Seattle 88, Washington 


WHINE IN 
2-WHEEL 
DRIVE! 





SERVICES & SUPPLIES | 


ULTRAVIOLET LAMPS from $14.50. Write, 
Radiant, Mfr., Cambria Heights 11, N. Y. 


“GEMS & MINERALS MAGAZINE,” largest 
rock hobby monthly. Field trips, “show” arti- 
cles, pictures, ads. $3.00 year. Sample 25¢. 
Box 687-E, Mentone, Calif. 


GEOLOGICAL JOURNALS WANTED, scientific 
journals ght and sold. G. H. Arrow Co., 
4th & Brown Sts., Phila. 23, Pa. 


SCIENTIFIC JOURNALS wanted to buy. Geo- 
logical, Mineralogical etc. Geo. Ashley, 27 E. 
21 St., N.Y. 10, N.Y. 


FOR SALE: Used Graton-Vanderwilt Polishing 
Machine, Model J, practically new. Three iron 
and two lead laps. Reduced price. Copper 
Range Company, Painesdale, Michigan. 


WANTED — ICELAND SPAR (non-optical) — 
Many minerals and fossils needed for educa- 
tional supply services. Write for desiderata 
list. Ward’s Natural Science Establishment, 
Inc., P. O. Box 1712, Rochester 3, N.Y. 


WANTED, complete set “The Micropaleontolo- 
gist,”’ vols. 1-8. Journal of Paleontology; vol. 
3 Nos. 3, 4—4 Nos. 1, 2, 3, 4—6 No. 2—8 No. 
1—12 No. 1—20 Nos. 1, 2, 5—21 Nos. 1, 2— 
22 No. 1—23 Nos. 1, 2, 3, 4, 5—24 No. 1—25 
Nos. 1, 2—26 Nos. 1, 2. Cushman Lab. Con- 
tributions; vols. 1, 2, 8, 9, 10, each 4 Nos.— 
v. 7 No. 1—8 Nos. 1, 2—11 Nos. 1, 2, 3— 
Index v. 1-5 and 6-10. Bulletins Am. Paleon- 
tology; v. 2 No. 10—12 No. 47—14 Nos. 51, 
53—15 Nos. 55, 57B—20 No. 70A—21 No. 72— 
22 Nos. 73, 74—32 No. 131—34 No. 140. Write 
C. B. Morris, Am. Overseas Pet., Posta Kutusu 
1105, Ankara, Turkey. 


TRILOBITES, CRINOIDS, many other fossils 
for teaching, research, display, and the col- 
lector. Bulk micro samples. Write Geological 
Enterprises, Box 1188, Ardmore, Okla. 
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BIG SAVINGS NOW 
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Lovely birthstone rings set with 
finest, facet cut, synthetic gems. 
STERLING SILVER RINGS, of any finger 
size, and set with birthstone of your 
choice for as low as, each. .$4,65 
Same in 14-karat Solid Gold, for 

as low as, each. .$11.95 
Sounds unbelievable, but yet if is true. 
g Visit our shop—or send for Ring Catalog 
rT) XX-587. 


 w™>r 
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P CATSEYE CACOXENITE CABO- 
P CHONS — Visit our Shop and see these 
L rare gems. Rough chunks and sawed 
| slabs of CACOXENITE for your selection. 
E 
s 


RAINBOW ABALONE PEARL GEMS 
4 — Tumble polished gems of Irrides- 
cent Pearl showing beautiful Rainbow 
Hues. Order as: 
R86-50 Rainbow Pearl Gems 
4" to 1” size 
2 oz. $1.90 6 0z. $4.70 
R86-50 Rainbow Pearl Gems 
1” to 2” size 


2 0z. $1.35 6 oz. $3.35 


All items sold on Money Back Guorontee 


“roan mwu4OoR 


“VZin~- POR? De 





AOD POSTAGE 


ORDER BY MAIL sena Cneck of Money Orde 
AND SAVE! 


‘ 1633 &. WALNUT 
GRIEGER‘’S PASADENA. CALIF. 








$1 











GEOLOGICAL WALL MAPS 
MAP MOUNTING 
Write for list 
DENOYER-GEPPERT COMPANY 


5235 Ravenswood Avenue 
Chicago 40, Illinois 





E. J. LONGYEAR CO. 


Geological and Mining Consultants 








Photogeology 
76 South 8th Street Mi i n. 
Graybar Bldg. New York + ¥. 
| | See Denver 2, Cole: 
Shoreham Bidg Wash. 5, D.C. 
=  ) See Toronto, Ont. 
129 Ave. de Champs-Elysees... Paris, France 
) SS eee The Hague, Holland 








SUBSURFACE 
EXPLORATION 


“We look into the Earth” 


Pennsylvania Drilling Company 
Pittsburgh 20, Pa. 





GEOLOGY - GEOCHEMISTRY - GEOPHYSICS 
GEOCHEMICAL TESTING SERVICE 
AERIAL PHOTOGRAPHY AND MAPPING 


JAMES W. SEWALL COMPANY 
OLD TOWN, MAINE 








Index of Refraction Liquids 
For mic ical identificati of min- 
erals by index of refraction. 207 liquids; 
Range 1.35 to 2.11. Write for details. 


R. P. CARGILLE LABORATORIES, INC. 
117 Liberty St. New York 6, N. Y. 











SPRAGUE & HENWOOD, INC. 
Drilling Services 
Foundati Test Boring 
Grout Hole Drilling and Pressure Grouting 
Diamond Core Drilling 
221 W. Olive St., Scranton, Pa. 
New York, Philadelphia, Pittsburgh, Atlanta 
Grand Junction, Colorado 
Buchans, Newfoundland 











THIN SECTIONS 


Petrographic thin sections made from your 
cores, core chips or sedimentary or meta- 
morphic outcrop samples. Careful attention 
to individual orders. Quality workmanship. 
Satisfaction guaranteed. Reasonable prices. 
Price list on request. 


CAL-BREA, P. 0. Box 254 
BREA, CALIF. 





Chemists for the Industry 
ANDREW S. McCREATH & SON, INC. 


Analytical Chemistry Spectrography 

X-ray Diffraction Cargo Sampling 

Coal Analysis Physical Testing 
Differential Thermal Analysis 


236 Liberty Street, Harrisburg, Pa., U.S.A. 








THE McLEAN PALEONTOLOGICAL LABORATORY 
CARD CATALOGUES OF FORAMINIFERA, OSTRACODA, 
AND HOLOTHURIAN SCLERITES AVAILABLE BY SUBSCRIP- 
TION: OTHER CARD CATALOGUES PENDING, OR CREATED 
BY SPECIAL AGREEMENT OR ON CONTRACT FOR Oll COM- 
PANIES OR RESEARCH INSTITUTIONS. MICROPALEONTO- 
LOGICAL RESEARCH AND TRAINING PROGRAM OFFERED. 
SPECIAL SERVICES FOR Oll COMPANY PALEONTOLOGISTS 
AND STRATIGRAPHERS, INCLUDING SPECIALIZED DATA 
COMPILATIONS. 

P.O. Box 916, Alexandria, Virginia, U.S.A. 



























MINERAL SPECIMENS - BOOKS- MICROSCOPES 
COLLECTING SUPPLIES and Catalog 25¢ 


TT WELIAMS & 
rT : 


2346 S. SCOTTSDALE pope te + mag ARIZON 











| CONSULTANTS 





THE HUNTING GROUP 


World-wide organization for aerial 
survey and earth sciences 
PHOTOGEOLOGY GEOLOGY GEOPHYSICS 
HUNTING TECHNICAL SERVICES, INC. 
57 Park Ave., New York 16, N. Y. 


HUNTING GEOPHYSICAL SERVICES, INC. 
1270 Ave. of Americas, New York 20, N. Y. 











$2 


NEW. 


AG! Report 12, 1958 Edition, 
SURVEY OF GEOLOGY - GEOPHYSICS 
STUDENTS IN THE COLLEGES AND 
UNIVERSITIES OF THE U. S. AND 
CANADA IN 1957-58. 


_Write Today... 


for the 


NEW 
CORCORAN 
CATALOG 
for 
Spring-Summer 
1959 


It's just out and it's 
full of fishing, hunting 
and camping items... 
it's fully illustrated 
and it’s yours FREE. 


Cc re} RCORAN, INC. 


Box GE39, Stoughton, Mass. 











GEoTIMES 








rahe mene 








subscribe today to.. 


Geo Science 
Abstracts 


e published monthly @ organized by subject 
e new format e expanded coverage 


@ to cover North American literature 
e to include available translations of 
Russian Abstracts 


e to feature geologic map coverage 


The objective of GeoScience Abstracts is to cover geology, 
solid earth geophysics and related areas of science. It will 
concentrate on improved authors abstracts augmented where 
necessary to insure comprehensive coverage. 


A To members of AGI Member Societies 
on GeoTimes Mailing List (for personal 








use only) $15.00 : 
B Non-member individuals; colleges and 
universities; public libraries $35. 00 
C_ Private organizations and government 
agencies $65. 00 
i Special Introductory Price 
3 years subscription at cost of 2 





Foreign Postage 





No additional charge to Canada and Mexico 
To Pan American Union Countries add 50 cents per year 


To all other foreign countries add $1.00 per year 
ETT iiiiiiiiiiii 





send subscriptions to 


AMERICAN GEOLOGICAL INSTITUTE 


2101 Constitution Ave., N.W., Washington 25, D.C. 
payment must accompany order 


GeoScience Abstracts replaces Geological Abstracts, publicatiori 
of which was discontinued by the Geological Society of America in 
December 1958. 





Only 
TIME is 


The endless hours of preparation and 
researching spent in the perfection of 
your technical mapping are precious 
beyond compare. Full accomplishment is 
realized only in the final printed result. 


The painstaking skill and experience of 
Williams & Heintz mapographers — 
advanced technology and finest plant 
facilities are your best insurance for a 
final printed result worthy of your tireless 
efforts and time expenditure. 


BETTER ae BETTER BUSINESS — SINCE 1927 


WILLIAMS & HEINTZ 
IhbUTIEOGIRAIP IE COIRIPOIRATUOW 


8351 CENTRAL AVENUE, WASHINGTON 27, D. C. 





